






A new small computer 
that won’t limit you tomorrow 



New Cromemco System Oi^e shown with our 
high-cap^bility terminal and printer. 



Expandability 


Circle 118 on inquiry card. 






Here's a low-priced computer that won't run out 
of memory capacity or expandability halfway 
through your project. 

Typically, computer usage tends to grow, requir¬ 
ing more capability, more memory, more storage. 
Without a lot of capability and expandability, your 
computer can be obsolete from the start. 

The new System One is a real building-block 
machine. It has capability and expandability by the 
carload. 

Look at these features: 

■ Z80-A processor 

■ 64K of RAM 

■ 780K of disk storage 

m CRT and printer interfaces 

■ Eight S-100 card slots, allowing expansion 

with 

— color graphics 

— additional memory 

— additional interfaces for telecommunica¬ 
tions, data acquisition, etc. 

■ Small size 

GENEROUS DISK STORAGE 

The 780K of disk storage in the System One 
Model CS-1 is much greater than what is typically 
available in small computers. But here, too, you 
have a choice since a second version. Model 
CS-tH, has a 5" Winchester drive that gives you 
5 megabytes of disk storage, 

MULTI-USER, MULTI-TASKING 
CAPABILITY 

Believe it or not, this new computer even offers 
multi-user capability when used with our advanced 
CROMIX* operating system option. Not only does this 
outstanding O/S support multiple users on this com¬ 
puter but does so with powerful features like multi¬ 


ple directories, file protection and record level lock. 
CROMtx lets you run multiple jobs as well, 

in addition to our highly-acclaimed CROMIX, there 
is our CDOS*, This is an enhanced CP/M^type system 
designed for single-user applications. CP/m and a 
wealth of CP/M-compatible software are also 
available for the new System One through third- 
party vendors. 

COLOR GRAPHICS/WORD PROCESSING 

This small computer even gives you the option of 
outstanding high-resolution color graphics with our 
Model SDI interface and two-port RAM cards. 

Then there's our tremendously wide range of 
Cromemco software including packages for word 
processing, business, and much more, all usable 
with the new System One, 

ANTI-OBSOLESCENCE/LOW-PRiCED 

As you can see, the new One offers you a lot of 
performance. It's obviously designed with anti- 
obsolescence in mind. 

What's more, it's priced at only $3,995, That's 
considerably less than many machines with much 
less capability. And it's not that much more than 
many machines that have little or nothing in the 
way of expandability. 

Physically, the One is small — 7" high. And it's alh 
metal in construction. It's only 14Va" wide, ideal for 
desk top use, A rack mount option is also available. 

CONTACT YOUR REP NOW 

Get all the details on this important building-block 
computer. Get in touch with your Cromemco rep 
now. He'll show you how the new System One can 
grow with your task. 


^OROMIX and CDOS trademarks d Cromemco Inc. 
tCP/M is a trademark qf Digital Reseanch 
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CROMIX*- 

UNIX 


■ Cromemco’s outstanding 
like operating system 


CROMix is just the kind of major 
development you've come to expect 
from Cromemco* After all, we're 
already well-known for the most 
respected software in the microcom¬ 
puter field. 

And now we've come up with the in¬ 
dustry's first UNtx-lookalike for 
microcomputers, it's a tried and proven 
operating system. It's available on both 
5" and S" diskettes for Cromemco 
systems with 128K or more of memory. 

Here are just some of the features you 
get in this powerful Cromemco system; 

• Multi-user and multi-tasking 
capability 

• Hierarchical directories 

• Completely compatible file, 
device, and interprocess I/O 

• Extensive subsystem support 

FILE SYSTEM 

One of the important features of our 
CROMIX is its file system comprised of 
hierarchical directories. It's a tree struc¬ 
ture of three types of files: data files, 


♦CROMIX is a trademark of Cromemco, Inc. 
tUNIX Is a trademark of Sell Telephone LshoratoriK 


directories, and device files. File, 
device, and interprocess I/O are com¬ 
patible among these file types (input and 
output may be redirected inter¬ 
changeably from and to any source or 
destination), 

The tree structure allows different 
directories to be maintained for different 
users or functions with no chance of 
conflict. 

PROTECTED FILES 

Because of the hierarchical structure 
of the file system, cromix maintains 
separate ownership of every file and 
directory. All files can thus be protected 
from access by other users of the 
system. In fact, each file is protected by 
four separate access privileges in each 
of the three user categories. 

TREMENDOUS ADDRESS SPACE, 
FAST ACCESS 

The flexible file system and general¬ 
ized disk structure of cromix give a disk 
address space in excess of one gigabyte 
per volume — fife size is limited only by 
available disk capacity. 


Speed of access to disk files has also 
been optimized. Average access speeds 
far surpass any yet implemented on 
microcomputers. 

'C' COMPILER AVAILABLE, TOO 

Cromemco offers a wide range of 
languages that operate under cromix. 
These include a high-level command 
process language and extensive sub¬ 
system support such as cobol, fortran 
IV. ratfor, lisp, and 32K and 16K basics. 

There is even our highly-acclaimed 
*C compiler which allows a program¬ 
mer fingertip access to CROMtx system 
calls. 

THE STANDARD O^S 
FOR THE FUTURE 

The power and breadth of its features 
make cromix the standard for the next 
generation of microcomputef operating 
systems. 

And yet it is available for a surprisingly 
low $595. 

The thing to do is to get all this 
capability working for you now. Get in 
touch with your Cromemco rep today. 
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SCION Corporation pioneered advanced information display systems with the 
elegantly simple MicroAngeto^^ high resolution SI 00 single board graphics 
connputef With MicroAngelo*'^ came a powerful flexible CP/M* compatible, high 
level firmware called Screenware™ For MicroAngelo^'^ Color System. Colorpak 
software evolved Easy to integrate, easy to convert and easy to use This software 
gave MicroAngelO''^ unparalleled capacity to manipulate color transparencies. 
Beyond Mi’croAngelo/'^ with the prototype Advanced Congressional Workstation 
developed for the U.S. Congress, SCION Corporation proved an interactive, very 
high resolution text/graphics display system can be buNt with existing technology. 
SCION Corporation grows at Its unprecedented rate by evolving beyond today’s 
triumphs, to develop graphics engines to solve tomorrow's problems 
SCION Corporation. More than a graphics company. 

For information on the next generation of advanced information display systems, 
call today If the image is important, it has to be SCION. 

soo/v 

If the image is important. 

12310 Pinecrest Road/Reston, Virginia 22091 
703/476^100 TWX: 71 M33’0684 
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MAINTAIN 

PROJECT CONTROL 
WITH 

MILESTONE™ 



Put your microcomputer 


to work... 


As a project manager, you 
know the value of careful plan¬ 
ning. An oversight here, a miscal¬ 
culation there, and in no lime, 
you could be in a lot of trouble 

Now, thanks to MILESTONE™, 

\Vs easy to obtain and keep com¬ 
plete project control. 

MILESTONE is an easy to use 
computer program that puts your 
desk top microcomputer to work 
using the same proven "critical 
path'’ techniques previously 
available only on big, expensive 
computers. Now, regardless of 
your type of project, you can plan 
and control manpower, dollars, 
and time. 


Available in most microcom¬ 
puter formats: CP/Mf CP/M-86?' 
Apple PASCAL, UCSD PASCAL. 
Call or write: 


SOFTWARE 

SOFTWARE 
DIGITAL MARKETING 

D\G\^AL MARKETING 


2670 CHERRY LANE 
WALNUT CREEK • CA 94596 
(415) 938-2680 

*CP^M and CP/M‘06 are trademarks of Digital 
Research 

'MILESTONE is a trademark oI Organic 
Software 


Editorial 


Can We Agree 
on Standards? 

by Chris Morgan, Editor in Chief 


Recipe for a heated debate: 

• Put two or more personal computer users in a room. 

•Ask them to agree on a hardware or software standard. 

• Stand back. 

Somewhat cynical? Perhaps, but the mere mention of a proposed standard 
often raises a whole crop of hackles, I suspect there are several reasons for this 
attitude: computer scientists are notoriously individualistic (not to say cur¬ 
mudgeonly); we are often reactionary because of our inbred love of ritual (if 
you doubt this, ask any psychologist who has studied computer people); and, 
perhaps most important, many personal computer industry standards are 
lacking in many ways. 

For example, we seem to have been poured into the BASIC mold, like it or 
not, (Although, ironically, BASIC is possibly the least standardized of the 
high-level languages,) One hundred ten baud is not exactly Mach 1, Standard 
television receivers leave much to be desired. The S-100 bus has only recently 
become a serious hardware standard, thanks mostly to the Institute of Elec¬ 
trical and Electronics Engineers (IEEE). 

I remember the day when, fresh from seven years as an aerospace electronics 
engineer, 1 entered the BYTE offices and first saw an S-100 board. I was ap¬ 
palled at the number of connector pins—a design approach anathema to 
anyone whose circuits have to survive the vibrations of a moving aircraft. 
There simply was no excuse for putting 100 pins on a printed-circuit board 
when half that number would do. 

Today I know that, far from being a disaster, the S-100 standard has proved 
its worth (although 1 still wouldn't want an S-lOO-based computer in the cock¬ 
pit of a plane). So I guess Tm a bit of a curmudgeon myself. In fact, IVe been 
known to take inordinate delight in approaching a group of good-natured 
hackers at a computer convention and innocently expressing my preference for 
BASIC over APL as ""much the superior language/' or the like. The resulting 
debate is often enough to activate nearby smoke detectors. 

But returning to the question of standards, 1 want to bring to your attention 
a standard that just about everyone should like: it's called DIF (for Data Inter¬ 
change Format), DIF was developed by Dan Brickiin and Bob Frankston at 
Software Arts (the developers of VisiCalc), aided by Mitch Kapor, inventor of 
VisiPlot. It's comprehensively described this month in an article called "DIF: A 
Format for Data Exchange between Applications Programs," by Candace E 
Kalish and Malinda F Mayer, on page 174. Briefly, DIF is a standard method 
for representing data in a program so that it can be transported directly to 
other programs, without time-consuming modifications. For example, a 
VisiCalc user might want to plot some calculated data using VisiPlot. (In fact, 
this is why DIF was initially developed,) Since both programs accept the DIF 
standard, the process becomes quick and straightforward. 

As Brickiin explains it, "If you're building a box with pipes going in and out 
of it, it would be nice if there were one pipe that you knew other boxes could 
connect to. With DIF, we essentially define the diameter of that pipe and the 
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New! Z Controller and Z Drives . . . 

Expect more from Percom. You won’t be disappointed 


Add-On Z Drives for H-89, ii-8 Computers 


Percom’s double-density Z Controller for the H-89 is 
now available. 

Check its many outstanding features. 

And keep in mind Its from Percom, a company 
that Introduced Its first disk system in 1977. 

• Controls up to four single- or double-headed mini-disk drives. 

# Handles 35-, 40-, 77- and 80-track drives, and other standard 
track densities. • Formatted data storage capacity of SO-track dis¬ 
kettes is over 368 Kbytes. Forty-track diskettes store over 184 
Kbytes. Capacities for other track densities arc proportional. A Z 
system with four double-headed, 80-track drives provides almost 
3 megabytes of on-line data. • The Z Controller co-resides with 
your H-89 disk drive controller. Your software can select either, 
and you don’t have to move drives around when switching be¬ 
tween systems. • The Z Controller includes Percom's proven dig¬ 
ital data separator circuit and a dependable write-precompensation 
circuit. Expect reliable disk operation for a long, long time under ‘Z' 
control • The Percom 2 Controller is priced at only $249.95, com¬ 
plete with HDOS-compatible disk drivers on diskette, internal inter¬ 
connecting cable and comprehensive users manual 

System requirements - H-89 Computer with 24 Kbytes memo¬ 
ry (min). Replacement ROM Kit H-88-7 and HDDS 2.0. 


PERCCM 


PERCOM DATA COMPANY. INC. 

11 22Q PAGEMILL RD. DALLAS. TX 7524S 
(214) 340-7081 

Toll-Free Order Number: 1 -800-527-1222 


• Forty- and eighty-track densities in either 1- or 2-drive modules. 

• All drives are rated for single- and double “density operation. With 
a Z Controller, an SO-track drive can store over 364 Kbytes (for¬ 
matted, one-side), a 40-track drive can store over 184 Kbytes 

• Some models permit ** flippy'' stora^, letting you flip a diskette 
and store files on the second side. • Z drives are fully tested, includ¬ 
ing a 48-hour operating bum-In to prevent shipment of drives with 
latent defects. • Assembled and tested one-drive units from only 
$399, two-drive units from only $795. 

System requirements — H-89 or H-8 computer with 16-Kbyte 
RAM, Heath first-drive floppy disk system, HDOS and drives inter¬ 
connecting cable. (Two-drive interconnecting cable optionally 
available from Percom) 

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 

Watch for anuciuncement of "Z' CP/M. 


Yes. . . I’d like to know more about Percom 2 drives and the 
Z Controller. Rush me free literature. 

Send to 

PERCOM DATA COMPANY, Inc., Dept 26 -B02 

11220 Pag^mili Rd. Dallas, TX 75243 







name 




street 


1 * 


diy 

U 

state • 


zip 

phorte number 

MAIL TODAY! 



© 1931 PERCOM DATA COMPANY, Int 

PERCOM, ZFD 40 and ZFD SO are tiademarks oJ Pereom Data Company 
CP/M is a trademark of Diglta! Research Corpotation. 










ROFESSIONAL PASCAL 


Edltorlul 


Pasciil/Z 



SYMBOLIC DEBUGGER 

This fourth generation version of our reliable, Z-80 
native code conipiier adds the two features 
professionals ask for: 

♦ SWAT™’-an interactive symbolic Pascal debugger 
that allows easy error detection, 

♦ Overlays— that allow larger programs to run in 
limited memory, 

A compiler for Professional programmers 

Pascal/Z is a true Pascal It closely follows the Jensen 
and Wirth standard with a minimum of extensions 
designed to aid the serious program developer in 
producing extremely compact, bug*free code that 
runs FAST 

Pascal/Z generates Z-80 native code that is ROMable 
and Re-entrant, Permits separate compilation, direct 
file access, external routines and includes a relocating 
macro assembler and Microsoft compatible linker 
And code written for Pascal/Z is fully compatible 
with I-PAS 8000. our new native code Pascal compiler 
for Z-8000. to guarantee graceful migration to 
16 bit operation. 


Get “The FACTS about Pascal” 



Confused about which Pascal to buy? 
Pseudo-code, . . Native code,, , M, MT or 
Z? Compare the tin biased benchmarks 
in our new booklet. Don't buy a Pascal 
compiler until you've read it. 


Call us for a free copy: 
800 - 847-2088 

(outside NYS) 

or 607-257-0190 


And ask your local 
fui/-service 
computer dealer 
about our 
Pascal/Z 
demo package. 


DDDteD%^tkl5DDD^’" 

Ithoco IntGfsvstems tnc. 

Micros for bigger ideas. 


Ithaca Intersystems Inc, 

1650 Hanshaw Rd * Ithaca, NY 14850 - TWX 510 255-4346 
[j.fC. Distributor; 

Ithaca Intersystems CU,K.)Ltd. 

Coieridee Road London N8 8ED Phone; 01-341 2447 Telex; 299568 


number of threads per inch." Another positive feature of 
DIF is the ease ivith which it can be used by novice pro¬ 
grammers as well as experienced hackers. 

Software Arts is actively promoting DIF through the 
nonprofit DIF Clearinghouse, POB 527, Cambridge MA 
02139, Anyone adopting DIF will have his or her pro¬ 
gram added to the list of DIF*compatible programs, 
which can be obtained by writing to the clearinghouse. 
Several programs currently support the DIF standard (see 
the aforementioned article for a complete list). DIF ap¬ 
pears to be a standard that has everything going for it, 
and I endorse it. 

I'd like to hear from readers about the whole question 
of standards in our industry. Are our attempts to 
organize our lives futile? Should we even try? Is it in¬ 
evitable that economics will be the lone arbiter of tomor¬ 
row's standards? I suspect this may be the case.9 

We recently received word that Dan Bricklin is this 
years winner ofACM's Grace Murray Hopper award for 
the most valuable contribution to the field by someone 
under age 30. Congratulations from all of us at 
BYTE...CM 


Articles Policy 

BYTE Is concinua/ly seeking quality manuscripts written by Indr- 
vrduals wtio are applying personal computer systems, designing 
such systems, or who have knowledge which will prove useful 
to our readers. For a more formal description of procedures and 
requirements, potentiai authors should send a large [9 by 1 2 inch, 
305 by 22.8 cm), selhaddressed envelope, with 28 cents US 
postage affixed, to BYTE Author's Guide, POB 372, Hancock NH 
03449. 

Articles which are accepted are purchased with a rate of up to 
SSO per magazine page, based on technical quality and suitability 
for BYTE's readership. Each month, the authors of the two 
leading articles in the reader poll (BYTE's Ongoing Monitor Box or 
"BOMB") arc presented with bonus checks of SIOO and S50. 
Unsolicited materials should be accompanied by full name and 
address, as well as return postage. 
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Networking Scheme for the TRS-80 Model II 

Tandy Corporation has arranged to use Datapoint Corporation's At¬ 
tached Resource Computer (ARC) technology, software, and protocols 
for a high-speed TRS-80 Model II local network. Called ARCNET, the 
new network will Jet up to 255 Model Ils share peripherals and data 
bases. ARC NET can include Datapoint file processors, computers, 
printers, and 137-megabyte hard disks. For an ARCNET network, you 
will need a $400 board, which Tandy will sell and install, plus RG-62 
coaxial cable and junction boxes to link the computers. One in four 
Model Ils on the network will function as a file processor. 

Since Model Ils on the ARCNET network can share access to a large 
hard disk, there will be a version of the machine without a built-in flop¬ 
py disk. Future Tandy computers will be ARCNET-compatible. Tandy 
will not adapt the TRS-BO Model Ill for the network, citing different screen 
parameters and operation speeds as the reason,■ 
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The ultimate single user machine 
The PDS“80^ with Cache BIOS™ is a 
professional system designed for the 
most rigorous single user CP/M* 
environments,,, in business, software 
development, scientific, educational 
and industrial research .. . where 
speed and program space are critical 
factors. 


SymEIOSis quadruples speed 
No matter what high-level language 
you use... Coboi, Basic, Fortran, 
PL/1, or Pascal... PDS-80 offers more 
speed, power and reliability than any 
other floppy based CP/M system 
currently on the market. The 
InterSystems Cache BIOS fully 
exploits the advanced DMA and 
interrupt features of our reliable 
Series 11 hardware to buffer whole 
tracks in extended memory so most 
operations run two to four times 
faster than on other floppy based 
systems... actually equals the speed 
of many small hard disk systems. 
And Cache BIOS also provides many 
sophisticated system test and 
protection features to assure reliable 
operation. 

An advanced CP/M 
application system 


PDS-80 has all yon need for 
commercial systems integration and 
applications software development... 
including a choice of the industry’s 
only integral 6 bit front panel. Best of 
all, PDS-80 allows the systems 
integrator or applications developer 
addressing a vertical market to 
develop on the same components he 
configures for resale. The highly 
expandable modular design with 


DnDli0D"%^teDDDS'“ 

ithaca Intersyslems Inc 


Circle 209 on inquiry caurd. 


Micros for bigger ideas. 


20slot S-100 mainframe allows almost 
unlimited options to suit any end use 
environment... inclnding a choice of 
tabletop or rackmount design. 

InterSystems will work with you at 
whatever level is appropriate to 
configure the target system you need 
... right up to fully assembled and 
tested systems with floppy and 
Winchester disk drives. 

Full software support 

In addition to InterSystems' Cache 
BIOS and the CP/M operating 
system, models of PDS-80 

can include 
Pascal/Z. 


our highly acclaimed Z-80® native 
code Pascal compiler, and InterPak 
80’^'^, a special set of utilities 
including a powerful screen editor 
and versatile spelling editor to assist 
in the rapid editing, proofing and 
documentation of your code. These 
powerful programming aids are also 
available as standalone products. 


We build micros for bigger ideas. 

Your big ideas. WeTe dedicated to 
providing the computer professional 
...Systems Integrators, commercial 
program developers, scientific and 
industrial programmers... with 
professional hardware and software 
tools. And we support our customers 
to the fullest, with complete, 
professional documentation, 
application engineering consultation, 
and prompt, responsive service both 
from the factory and through factory- 
authorized service centers. 


Call us toll free: 800-847-2088 


Ifs upgradeablel 
Both hardware and software are 
designed to provide for upgrade to IB 
bit operation. Programs written for 
Pascal/Z are fully compatible with 
I-Pas 8000™, our Z-8000® native code 
compiler, and all PDS-80 systems are 
upgradeable to our 16 bit multi-user 
DPS-8000. 


for complete 
information on any 
of our 8 or 16 bit 
systems and 
software 
products 


Disfrifeulor 

Inquiries 

Invited 


Ithaca Intersy stems Inc. • 1650 Hanshaw Road * Ithaca, NY 14050 • Phone (607) 257*0190 • TWXr 510 255 4346 
D.K. Distributor Ithaca Intersy stems fU^R )Ltd. Coleridge Road London N8 BED Phone:01-341 2447 Telex: 299568 

•Z-ee and Z-0000 are reRialered trademarks of Zilog. Inc "'lYadcrnarks of Ithaca IntersyStems Ihc- Tlagi^terod Iradoinark of Digital Research 






Letters 


Music Board Draws Criticism 

Having read Rob Moore's article 
""Mountain Computer's MusicSystem" 
(see the July 1981 BYTE, page 60), I feel 1 
must comment on some of the tecKnical 
errors that give an incorrect impression of 
other synthesizers available for the Apple, 
particularly since our ALF synthesizers are 
mentioned several times in the article* 

First, Mr Moore has an incorrect im¬ 
pression of the definition of ''synthesizer." 
Contrary to his statements, all music 
cards available for the Apple that Tm 
aware of are truly synthesizers, not just 
Mountain Computer's. A "music synthe¬ 
sizer" is simply a device that creates music 
by "synthesis,” i.e., by control of two or 
more parameters (each of which is only 
part of a sound) to produce a complete 
sound of the desired nature. Mr Moore 
seems to think that an ability to imitate 
conventional instruments is necessary in a 
synthesizer, but such is not the case. Ac¬ 
tually, no synthesizer available for the 
Apple (and, for that matter, virtually no 
synthesizer of any sort) can imitate con¬ 
ventional instruments. Only Mountain 
Computer claims to be able to do this. A 
few moments of listening will convince 
anyone that the claim is advertising 
"hype'': the unit simply cannot imitate 
most instruments well enough to fool even 
the moderately careful listener, much less 
someone very familiar with the instru¬ 
ment being imitated. Responsible com¬ 
panies make no such claim; the goal of 
synthesizers is to create music that sounds 
good and has sufficient variety, not to 
duplicate a conventional instrument's 
sounds exactly* 

Mr Moore places the Mountain Com¬ 
puter synthesizer in the same class with 
Moog and ARP synthesizers, although 
they are almost totally different (the 
Mountain Computer unit, for example, 
uses additive synthesis and the Moog and 
ARP units are almost exclusively subtrac¬ 
tive synthesis). Then he degrades the 
attack-decay“sustain-release method used 
on the ALF units, although this method is 
identical to the envelopes used on the ex¬ 
pensive Moog and ARP. He specifically 
mentions that this method is difficult to 
use for piano-like envelopes, since they 
decay during sustain. This is incorrect. 
The fact that a piano decays during sus¬ 
tain simply means that the sustain level 
should be adjusted to zero and a very slow 
decay rate used. The abrupt drop upon 


key release is, of course, managed with a 
fast release rate setting. 

in the realm of music notation, Mr 
Moore claims that music printed by the 
PRINT command can be cut and pasted to 
form an orchestral score. This, too, 1$ in¬ 
correct. In an orchestral score (acu tally 
"full score"), the measure bars will line up 
from part to part; the PRINT command 
does not adjust the music printout as it 
would be in a typical musical score. In 
fact, the PRINT command output is miss¬ 
ing so many music features, notably 
beaming of notes shorter than quarter 
notes, that to an untrained eye it might 
not even resemble the original score, even 
if the various parts are pasted together. 

Mr Moore also fails to understand the 
limits of the Apple's processor, except 
when discussing the particularly difficult 
case of softwareniriven D/A (digitai-to- 
analog) synthesis. He mentions that three 
ALF 3-voice cards can be used for nine 
voices, which is true, but he states that an 
advantage of this card is that more voices 
can be added simply by using additional 
cards. If this were true, why not use four 
cards for twelve voices? In fact, the Apple 
processor is pressed to keep up with the 
nine voices. The processor-speed limita¬ 
tion affects every parameter controlled by 
the software* If the Apple were twice as 
fast, we would be able to have envelopes 
on the ALF card that were twice as 
smooth, which would result in a greater 
variety of sounds due to increased resolu¬ 
tion and accurate control* The speed limit 
affects all synthesizers of all types, but the 
Mountain Computer system is particular¬ 
ly affected because the computer runs 
only at half speed during playback. Add 
the burden of 16 voices, compared to 
ALF's conservative nine, and you 11 surely 
realize the Mountain Computer's soft¬ 
ware-controlled parameters (such as fre¬ 
quency and amplitude envelopes) must be 
very coarse indeed* In turn, this limits the 
variety of sounds available* 

Mr Moore's statement that square-wave 
synthesizers have invariably sharp high 
notes and buzzy-sounding low notes is in¬ 
correct. Using Fourier analysis, which he 
describes on page 70, one can see that the 
harmonic contents of high and low notes 
are identical. The process he calls additive 
synthesis {used to create different sounds) 
can be done on every synthesizer avail¬ 
able for the Apple, not just the Mountain 
Computer system. It is important to note 
that additive synthesis can be used only to 


add harmonics. Therefore, a square-wave 
synthesizer, already rich in harmonics, 
cannot produce low harmonic sounds us¬ 
ing additive synthesis. By using very 
detailed and rapid envelopes on several 
channels, extremely complex and in¬ 
teresting sounds can be crea ted. Because 
the Mountain Computer unit cannot pro¬ 
duce very short notes (due to processor 
limitations I mentioned) and because it 
does not have a subroutine capability 
(which is essential, especially for 
echo/reverb effects), it cannot produce 
the types of sounds that are available on 
the square-wave units. 

The greatest injustice done to the 
various competing cards lies in the text 
box "Music Making " on page 84 and in 
Moore's conclusions* He virtually de¬ 
clares that all other systems have advan¬ 
tages and disadvantages, but the Moun¬ 
tain Computer system has the best of 
everything. Each unit has its own best and 
worst factors. True, the Mountain Com¬ 
puter unit has a price of $545 and a full¬ 
blown ALF AMS system b $735 (not $795 
as quoted in the article), but the ALF MCI 
has as many voices as that full-blown sys¬ 
tem and costs only $195 (not to mention 
having all the goodies that on page 92 he 
wishes the Mountain Computer system 
had). As one might expect, these different¬ 
ly priced systems offer different types of 
performance. Despite Mr Moore's claims, 
the Mountain Computer system is de¬ 
finitely not the most powerful synthesizer 
available for the Apple II—no particular 
unit is. 

Finally, it might be nice for readers to 
have our address and phone number. Rob 
Moore gives the phone number and ad¬ 
dress of every company he mentions ex¬ 
cept ALF. Our phone number is (303) 
234-0871. 

Philip J Tubb 
ALF Products Inc 
1440 Estes 
Denver CO 80215 


Rob Moore Replies: 

/ mast concede Phi] Tubbs point that 
any device that allows control of two or 
more musical parameters can accurately 
he called a synthesizer. According to his 
definition, however^ the Apple's speaker, 
with its control of frequency and volume 
(on or off), is also a synthesizer. But I do 
not know of any 'professional-quality" 
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A Busload from SSM. 



SOCIiaracter Video Z-80CFU 8080 CPU 


With 80 characters per 
line our VB3 is the perfect 
video interface for word pro¬ 
cessing. It produces a standard 
80x24 display of upper and 
lower case characters or as 
much as 80x50 for a full page 
of text. The matrix for graphic 
display goes up to 160x200. 
And with optional EPROM, 
as many as 256 user program¬ 
med characters or symbols can 
be produced. 

VB3 is memory mapped 
for rapid screen updating. But 
it occupies memory only when 
activated. So one or more 
VB3s can be located at the 
same address with a full 65K 
of memory still available to 
the user. 

It generates both U.S. 
and European TV rates and 
meets IEEE 696.1 standard. 
Other features include key¬ 
board input, black on white or 
white on black, one level of 
grey, underline, strike thru, 
blinking char., blank-out 
char., and programmable cur¬ 
sor. Software includes a 
CP/M compatible driver and a 
powerful terminal simulator. 


We spent over a year de¬ 
signing the CB2 to assure that 
it is the most fully S-100 com¬ 
patible Z-80 CPU on the 
market. 

It operates at 2MHz or 
4MHz by DIP switch selection 
and includes two sockets for 
2716/2732 EPROMs or 2K 
RAMs. Memory sockets can 
be disabled. Separate run/stop 
and single step switches allow 
system evaluation without the 
benefit of a front panel. 

CB2 also features an 
MWRITE signal, firmware 
vector jump, and an output 
port to control 8 extended ad¬ 
dress lines (allowing use of 
more than 65K of memory). 
Jumper options generate the 
new IEEE 696.1 signals. 


Our CBIA is identical to 
our popular CBl with the ex¬ 
ception that the on-board 
RAM has been increased from 
256 bytes to a full IK. 

It also features an op¬ 
tional 2K of 2708 EPROMs, 
power-on/reset vector jump. 
MWRITE, parallel input port 
with status and DIP switch 
addressing. 

Our S-100 line includes CPU, 
Video, I/O, 8 and 16 Bit 
RAM, EPROM, EPROM 
Programmer, Prototyping, 
Terminator, Extender, and 
Mother boards. Available 
assembled or as kits. 


New SSM Products. 

Plea.se call for all the latest details on our newe.sl products: 

• MB 64 64Kb static RAM memory. 

• 105 two parallel, two serial input/output ports, with com¬ 

plete RS-232 protocol. 

• 108 multiple RS-232 serial I/Os. 


SSM Microctimputer Prucliicis, Inc. 

2t90 Paragon Drive. San Jose. CA 95131. (408) 946-7400 Telex: 171171, TWX: 910-338-2077 












Baked Apple* 

Last Thanksgiving, a designer from 
Lynn/Ohio Corporation took one of 
the company’s Apple Personal Computers 
home for the holidays. 

While he was out eating turkey, it 
got baked. 

His cat, perhaps miffed at being left 
alone, knocked over a lamp which started 






a fire which, among other 
unpleasantries, melted 
his TV set all over his 
computer. He thought 
his goose was cooked. 

But when he took the 
Apple to Cincinnati Computer Store, 
mirabile dictu, it still worked. 

A new case and keyboard made it 
as good as new. 

Nearly 1,000 Apple dealers have 
complete service centers that can quickly 
fix just about anything that might go 
wrong, no matter how bizarre. 

So if you’re looking for a personal 
computer that solves problems instead of 
creating them, look to your authorized 
Apple d^ler. 


^u’U find everything well-done. 


The personal computer. ^ pppic 



Fbr the authorized dealer neatest you, call (800) 538-9696. In CaJifomiat call (800) 662-9238. Or write: Apple Computer Inc., 10260 Bandley Dr., Cuperttno, CA 950H 





Letters 

synthesizer that does not offer some 
degree of waveform control whether it is 
Moog, ARP, Synclavier, or even Radio 
Shack's new Moog unit. 

In my articlef I did not say that a syn- 
thesizer must be able to imitate real in¬ 
struments. In fact, a synthesizer with con¬ 
trol of a reasonable number of parameters 
will be able to produce recognizable in¬ 
strument sounds as a by-product of its 
flexibility in sound production. 

Mr Tubb has also apparently confused 
the meanings of the words imitate, 
simulate, and duplicate. Neither I, nor 
Mountain Computer, claim that the 
Music System can duplicate the sound of 
real instruments; however, it can produce 
recognizable simulations (or imitations) of 
a number of conventional instruments. 
This is an ability that js usually attractive 
to newcomers who have not had much ex¬ 
perience with music synthesis, hut who 
might enjoy sitnulating the sounds of 
familiar instruments. 

Mr Tubb is correct in his comments 
about the MusicSystem's PRINT com- 
ynafid. Yet, that is why / referred to its 
output, when cut and pasted, as a . 
sort-of-orchestral ..." score, While un¬ 
conventional the result is still useful. 

Pm afraid that it is Mr Tubb who fails 
to understand the capabilities of the 
Apples 6502 microprocessor. If the 6502 
is fast enough to generate D/A music, 
sampling four parts at 8 kHz each, then it 
certainly has the speed to sample 16 envel¬ 
opes at several hundred samples per sec¬ 
ond, As a matter of fact, the MusicSys- 
tem's 8 ms envelope-sample period falls 
near the beginning of the 5 to 20 ms range 
of periods typically found in systems of 
this type. His comment that the envelopes 
must be very coarse in a 16-voice system 
(while smooth with the ALFs ‘Conserva¬ 
tive' nine voices) has no basis in fact. It 
sounds as though he is trying to say that 
"less is more"—that nine square-wave 
voices are somehow better at producing 
music than 16 variable waveform voices. 

I stand by the statement that square- 
wave-only systems invariably have 
bright, sharp high notes and buzzy-sound- 
ing lows. Although both high- and low- 
frequency square waves have the same 
harmonic content, they do not have the 
same mix of frequencies. Additionally, 
the hmnan ears response drops off quite 
fast at low frequencies, so when a low-fre¬ 
quency square wave is played, the listener 
hears proportionally more of the high-fre¬ 
quency components — thus, the "huzzy" 
sound. 


Regarding additive synthesis: Just as 
Fourier analysis decomposes a waveform 
into its simplest component parts (i.e., 
sine waves with frequencies that are in¬ 
teger multiples of the note's fundamental 
frequency), Fourier synthesis is used to 
construct a waveform from these same 
components. Although additive synthesis 
is often used as a synonym for Fourier 
synthesis, it may also consist of adding 
various arbifrary waveforms to synthesize 
the final result. But 1 cannot agree that a 
fixed-waveform music device can accom¬ 
plish additive synthesis. Certainly some 
interesting and sometimes pleasant sounds 
can he produced, but rapid envelope 
variations are noi the as additive 

synthesis. 

Mr Tubb is correct when he mentions, 
as I did in the article, that the Mountain 
Computer MusicSystem has no musical 
subroutine capability, while the ALP 
does. Fortunately, this is only a software 
limitation that will be corrected in the 
next software release and not a hardware 
limitation. 

/ do Jiof believe that any injustice was 
done in the "Music Making" textbox in the 
article. When products of any sort are 
produced to meet specific cost goals, 
various trade-offs have to be made to stay 
within those limits. Inevitably, the trade¬ 
offs vary and differerjt products will have 
their own strengths and weaknesses. Also, 
as electronic technology advances, prices 
will come down and allow features to be 
included that ?night have been too expen¬ 
sive a few years ago. 

Mr Tubb also manages fo confuse the 
terms most powerful and best. The Music- 
System is the most powerful synthesizer 
currently available for the Apple II. It of¬ 
fers more twices and control of more 
musical parameters than any of the 
others. It is also relatively expensive and a 
bit more difficult to use than some of the 
lower-cost units, This is not to say that if 
is always the best choice for a given in¬ 
dividual. The best choice is the unit that 
fits within the users budget and offers the 
most acceptable combination of features. 

Fm sure that many people will find the 
ALF MCI fo be a good choice. With its 
nine voices and the excellent ALF soft¬ 
ware. the MCI is a very good value. 


DUE TO A PRINTING ERROR, the 

PerCom Heath Zenith ad on page 15 of the 
October issue shouid have been the Per- 
Com ad for the TRS-8Q drive systems. We 
apQJbgize fpr any rnconvehience this may 
have caused our readers, 
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Quality Percom products are available 
from the following authorized Percom 
retailers. If a retailer is not listed for your 
area, call Percom toll free at l-SOO-527- 
1222 for the address of a nearby retailer, 
or to order directly from Percom. 
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Disk Storage: It’s No Place to Compromise. 


A dependable disk system 
means everything to the high- 
performance operation of your 
computer. At Per com, we know 
this. And we do something 
about it. 

For example, the connectors 
on our TFD drive systems are 
gold plated. 

Why? Because solder-plated 
contacts oxidize, forming an in¬ 
sidious insulation that can 
cause erratic operation. And 
then total failure. 

Goid-plated connectors are 
just one way we make better 
drive systems than the competi¬ 
tion. 

Now #1 for the Model Ill 

Quality Percom TFD drives provide more 
features, cost less. Add-on drives start at 
only $439.00. Complete First-Drive Sys¬ 
tems start at only $749.95. Features; 

“Flippy” Capability — Record your 


To order products, or for the name of your 
authorized Percom retailer. call toll free; 

1-800-527-1222 
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PERCOM DATA COMPANY, INC. 

II EEC PAGEMILLRD DALLAS, JX 75E43 

[ 214 ) 340-7081 

irademark of Pesncoinn Data Company. Enc. 

‘'(rademtrk oE Tandy Radio Shack Coirporation which has m 


programs and data on either side of a dis¬ 
kette. Greater Storage Capacity — 
Store 180 Kbytes — formatted — on one 
side of a 40-track TFD drive. Store over 
twice as much on a TFD 80-track drive. 
Think Megabytes — Your TFD drive 
controller will handle up to four drives. 
You can access almost 1.5 million bytes 
of on-line program and data files. Either 
Add-In or Add-On — Your TFD First 
Drive System can be either internal 
(add-in) or external (add-on). In either 
case, you get a complete system in¬ 
cluding the disk controller, drive, power 
supplies and disk-operating software. 
BASIC-Language DOS — Included on 
diskette with each First Drive System is 
Percom's OS-SO/Iir". This easy-to-use 
disk-operating system loads into 7 Kbytes 
of RAM and then frees the drive for other 
use. With 05-80^" programs, you can 
have full, read-write interchangeability 
between Model I and Model QI diskettes. 
Or Model III TRSDOS* — TFD 40 
track drives work with Tandy's Model lil 
TRSDOS, without modification. For 80- 
track operation, TRSDOS can be easily 
modified with diskette patches supplied. 

Still #1 for the Model I 

Besides greater storage capacities, more 
quality control measures and lower pri¬ 
ces, all Percom Model I drives are rated 
for double-density operation. 

Plug a DOUBLER™ in your Expansion 
Interface and enjoy the same double¬ 
density disk storge capacity as Model III 
owners. Included with each DOUBLER is 
a TRSDOS compatible double-densi^ 
disk-operating system. DOUBLEZAP 
programs are available for upgrading oth¬ 
er popular DOSs for DOUBLER opcra- 

onship to Percom Data Company. 


tion. And our double-density version of 
OS-80™ costs just $49,95. 

Of course you don't have to upgrade 
your Model I for double-density opera¬ 
tion to use Percom disk drives. But it's 
nice to know you can. 

Percom TFD drives for the TRS-80* 
Model 1 are available in 40-, 77- and 80- 
track versions, in 1-, 2- and 3-drive con¬ 
figurations. Prices start at $399,00. 

System requlrementd; Model lil TFD drives work 
with a 16-Kbyte system I mini and Model HI BASIC. 
The initial drive must be a first-drive system. An op¬ 
tional interconnecting cable Is available for expand* 
ing with external drives #3 and #4. Model I TFD 
drives work with a 16-Kbyte system Irnin) equipped 
with an Expartsion Interface. Level II BASIC and 
DOS software, and an interconnecting cable, Two- 
and four-drive interconnecting cables are available 
!rom Percom. 


Yes , . Td Ske to knowre^re/about 
thy. best for my 

Send me ftee iiteratuie about quality ' 
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Lettari 

// the buyer can afford $545 or so, he or 
she should consider the MusicSystem. 
While its software could be improved in 
some areas, the MusicSystem's capabil¬ 
ities cannot be duplicated at this time. 

An experimenter who wants to learn 
computer music from the inside out could 
take advantage of the excellent and inex¬ 
pensive D/A music products offered by 
Micro-Technology Unlimited if he or she 
is willing fo do some of the software 
work. 

There are also a number of other inex¬ 
pensive music cards—! have not tried 
them all. In short, there is no single sys¬ 
tem best for everyone, i suggest that 
readers go to a store and try out as many 
as possible and let their ears and budget 
decide. 

I apologize for the inadvertent omission 
of ALFs address. 


Mountain Computer Responds: 

While the overall tone of Mr Philip 
Tubb's letter is extremely patronizing 
toward his own product and critical 
toward ours, I must say that Rob 
Moore's fine rebuttal covers many of the 
complaints that we would have in that 
particular category. There are one or two 
technical points that J will elaborate on 
here. 

Our use of envelope control is one that 
represents a true envelope and how it ac¬ 
tually occurs in an instrument, rather than 
in a conventionally synthesized method. 
This allows for the proper length and 
decay factors giving a more natural 
sound. Mr Tubb also fails to mention that 
his system cannot print any scores. 

Another point that he brings out is that 
the computer runs at half speed on play¬ 
back. While this is true, it is not a draw¬ 
back because we can use the DMA capa¬ 
bilities of our system to our advantage. 
We service 16 voices without the informa¬ 
tion for the waveforms because the board 
has integrated intelligence. If can produce 
enough information for itself and the 16 
voices simultaneously without the need 
for the Apples 6502 processors time, The 
ALF board, on the other hand, must be 
tied to the 6502 processor, continually us¬ 
ing it fo service the 9 voices and the 
envelopes. In short, we have very fine 
resolution on our waveforms and enve¬ 
lope controls, and ALF only has the enve¬ 
lope at a very low resolution point. 

Additionally, the 9 voices (and thats 
only with three boards) are still not et^ual 
to or as versatile—that is the word Mr 


Moore used—as the Mountain Computer 
system. Without any argument on any 
other manufacturer s part, you will find 
the most capable and versatile system to 
be the Mountain Computer system. 

Kent C Greenough, Director of Sales 
Mountain Computer Inc 
300 El Pueblo Rd 
Scotts Valley CA 95066 


A Little Ada Clarification 

Having read "BYTELines" in the August 
1981 BYTE (page 224) and having re¬ 
ceived several phone calls as a result of the 
article "Ada and Little Ada Released/’ 1 
am prompted to write and clarify what 
may be a bit of a confusion. 

TeleSoftware is wholly owned by a 
company called TeleSoft. TeleSoft does 
indeed have the first commercially avail¬ 
able Ada compiler. It’s called TeleSoft- 
Ada* 

The juxtaposition of TeleSoftware s im¬ 
plementation of Ada and some informa¬ 
tion about ’Tittle Ada" was unfortunate. 
There is absolutely no connection be¬ 
tween TeleSoft-Ada and Little Ada. 

Perhaps the confusion has arisen 
because only one address was printed at 
the end of the article, not oursf 

Peter Dine> President 
TeleSoft 
10639 RoseUe St 
San Diego CA 92121 


Setting the Record Straight 

In the August BYTE, our Multl/OS for 
8080 and Z80 systems was mentioned in 
"BYTELines.” BYTE incorrectly stated 
that "like the others, it also maintains 
CP/M compatibility/' We are not similar 
to the others, they are similar to us I Info- 
Soft has been the trailblazer in CP/M 
compatibility since we created the game 
with CDOS. Everyone else is trying to 
catch up to us. Multi/OS is a new product 
based on our single-user 1/OS that has 
been around for more than four yeare. We 
have maintained CP/M compatibility for 
just as long. 

Richard Roth, Vice President 
Software Development 
InfoSoft Systems Inc 
25 Sylvan Rd 5 
Westport CT 06880 ■ 


Visit Your Heathkit 
Electronic Center* 

where HeathIZenith Products are 
displayed, sold and serviced. 


BRIDGETON, MO 

3794 McKelvey Rd 
314-291-iaSO 


PHOENIX, AZ 

2727 W Indian School Rd 

602 279^6247 

ANAHEIM, CA 

330 E Ball Rd 

714-776-9420 

CAMPBELL, CA 

2350 S BascomAve 

403^377 8920 

EL CERRITO, CA 

6000 Poire ro Ave 

415-236-8870 

UM£SA,CA 

6363 Cenlfif Dr 

7H’461 011Q 

L0$Al«GEUS,CA 

2309 S Flower Si 

213*749-0261 

POMONA, CA 

1565 N, Orange Gmve Ave 

714-623*3543 

REDWOOD CITY, CA 

2001 MiddJelield Rd 

415-36SS155 

SACRAMENTO, CA 

1860 Fulton Ave 

916-486-1575 

WOODUND HILLS, CA 

22504 Ventura Blvd 

213-883 0531 

DENVER,CO 

5340 W 38th Ave 

303-422-3406 

AVaN,CT 

395 W MajnSt (Rt 44) 
203-678-0323 
HIALEAH, FL 
4705 W leihAve 
305*823^2280 
PLANTATION,FL 
7173 W Broward Blvd 
305-791*7300 
TAMPA, FL 

4019 W Hillsborough Ave 
813-686-2541 
ATLANTA, GA 
5285 Roswell Rd 
404-252-4341 
CmCAGO, IL 
3462-66 W Devon Ave 
312-583 3920 
DOWNERS GROVE. JL 
224 Ogden Ave 

312- 852-1304 
INDiANAPOllS.IN 
2112 E 62nd St 
317-257-4321 
MISSION, KS 
5960 Lamar Ave 
913-362-4486 
LOUISVILLE, AY 
124D1 Shetbyvilie Rd 
502-245-7811 
KENNER.U 

1900 Veterans 
Memorial Hwy 
504-467-6321 
BALTIMORE. MO 
1713 E Joppa Rd 
301-661*4446 
ROCKVILLE, MD 
5542 Nicholson Une 
301-881 5420 
PEABODY, MA 
242 Andover SI 
617-531*9330 
WELLESLEY. MA 
165 Worcester Ave 
617-237 1510 
DETROIT, Ml 
18645 W Eight MileRd 

313- 535*64l0 
E. DETROIT, Ml 
18149 E Eight Mile Rd 
313-772-0ll6 
HOPKINS, MN 

101 Shady dak Rd 
612-938*6371 
ST, PAUL, MN 
1645 White Bear Ave 
612 778-1211 


OMAHA, NE 

9207 Maple SI 
402-391-2071 

ASBURYPARK,NJ 

1013 State Hwy 35 
201-775-1231 
FAIR LAWN. NJ 
35-07 Broadway (Rt 4) 
201-791-6935 

AMHERST, NY 

3476 Shendan Dr 
716-835-3090 

JERICHO, LJ. NY 
15 Jericho Turnpike 
516-334-8181 
ROCHESTER, NY 
937 Jefferson Rd 
716-424-2560 
N. WHITE PLAINS, NY 
7 Reservoir Rd 
914-761-7690 
CLEVELAND, OH 
28100 Chagrin Btvd 
216-292-7553 
COLUMBUS, OH 
2500 Morse Rd 
614 475-7200 
TOLEDO, OH 
48 S Byrne Rd 
419-537-1687 
WOOOLAWN.OH 
10133 Springfield Pike 
513-771-8850 
OKLAHOMA CITY, OK 
2727 Northwest 
Expressway 
405-648 7593 
PORTLAND. OR 
see Vancouver. WA 
FRAZER, PA 
630 Lancaster Pike 
(Rt 30) 

215-647-5555 
PHILADELPHIA, PA 
6316 Roosevelt Blvd 
215-268-0180 
PITTSBURGH, PA 
3482 Wm Perm Hwy 
412-824-3564 
WARWICK, Rl 
556 Greenwich Ave 
4Q1-730-515O 
DALLAS.TX 
2715 Ross Ave 
214-826-4053 
FORT WORTH. TX 
6823 A Green Oaks Rd 
8l7-737-8e22 
HOUSTON,TX 
1704 W Loop N 
713-869-5263 
SANANTONIO.TX 
7111 Blanco Road 
512-341 6876 
MIDVALE. UT 
58£asl7200 Soulh 
801 566*4626 
ALEXANDRIA. VA 
6201 Richmond Hwy 
703 765-5515 
VIRGINIA BEACH, VA 
1055 Independence Btvd. 
804-460-0997 
SEATTLE, WA 
505ethAve N 
206-682-2172 
TUKWJLA.WA 
15439 53rd Ave S 
206-246-5358 
VANCOUVER. WA 
516 S £ Chkalov Drive 
206-254-4441 
MILWAUKEE, Wl 
5215 W Fonddu Lac 
414-673-8250 


^Units of Ventechnology Electronics Corp. CP-1t9R2 
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WHAT’S THE KEY 
TO BUYIHG A COMPUTER? 


Look beyond the computer. Look at how the total 
system- hardware, software, support, service- 
meets your needs, today and tomorrow. That’s the 
key. When you choose a computer source, you 
choose a long term partner who must stand by you 
with total support. And no one stands by you like 
Heath/Zenith. 

Software 

Including word processing, business applications, 
versatile utility programs, and the Heath Users’ 
Group library of over 500 low-cost programs for 
home, work or play. 

And a choice of three operating systems. Including 
CP/M by Digital Research for compatibility with 
thousands of popular CP/M programs. 


For the business person, Computer Concepts for 
Small Business helps you evaluate the ways a com¬ 
puter can benefit your business. And for the novice. 
Personal Computing is a complete introduction to 
computer fundamentals and BASIC Programming. 

Support 

Before and after the sale we work with you to con¬ 
figure the system that serves you best. We help you 
get your system up and running smoothly. Assist¬ 
ance is always just a phone call away. 

Service 

Friendly, experienced technicians are available, 
either over the phone or at any of the 56 Heathkit 
Electronic Centers nationwide. 



HEATH/ZENITH 

Your strong partner 


Languages 

For your own custom programs, Microsoft languages 
are available In BASIC (compiler and Interpreter), 
FORTRAN and COBOL. 


Self-Study Courses 

Learn at your own pace with Programming Courses 
that teach you to write and 
run your own programs 
In Assembly, BASIC, 

Pascal or COBOL. 


Visit your Heathkit Electronic Center’” 

Pick the store nearest you from the list at left. And 
stop in today for a demonstration of how Heath/ 
Zenith Computer Systems can serve you. If you can’t 
get to a store, send $1.00 for the latest Heathkit 
Catalog and the new Zenith Data Systems Catalog 
of assembled commercial computers. Write to 
Heath Co., Dept. 334-834, Benton Harbor, 

Mi 49022. 


Pick a strong partner. 

Heath/Zenith & You. 



CP-203A 








Writing with a 

Data-Base Management System 

Edward E Brent Jr, PhD 
The Idea Works Inc 
506 South Garth 
Columbia MO 65201 


Nearly every microcomputer user 
appreciates the benefits of writing 
with a word-processing program. 
Pencil, paper, and typewriter can't 
match keyboard, video display, and 
line printer for speedy writing, 
editing, and printing of almost any 
kind of copy. 

But word processing works best at 
relatively late stages in the writing 
process—after you've recorded your 
research results, compiled references, 
and constructed an outline for the 
project. In this article I show how 
another type of program, the data¬ 
base management system, can help 
you in the earlier stages of your 
writing. In fact, such a system can be 
more powerful than a word¬ 
processing program when you must 
perform a major reorganization of 
your text, 

I first identify the stages of the 
writing process where a data-base 
management system (DBMS) can be 
most useful. Then I discuss the 
capabilities of such systems, detail 
their benefits, and recommend 
strategies for using the DBMS to max¬ 
imum advantage. 

About the Author 

Ed-wfird Brent is assistant professor of 
sociology and family and community medicine 
at the University of Missouri in Columbia, Me 
is also president of The Idea Works Inc, a 
research and consulting firm speciulizing in 
computer applications in research and design. 


Although everyone has a favorite 
writing strategy, the process of 
writing can be broken down into 
several basic steps. After selecting a 
topic, the writer takes notes on ideas 
he may want to include. Next he 
outlines the article by organizing 
ideas and selecting a manner of 
presentation. The outline serves as a 
guide for composing the text, which is 
then revised until it satisfies the 
writer. 


Limitations of Word Processing 
When it comes to composing text, 
correcting it, and printing it out in an 
acceptable form, word-processing 
programs provide obvious advan¬ 
tages, But such programs lend 
themselves less well to note taking, 
outlining, and making major revi¬ 
sions, For these tasks, a DBMS can 
save time and energy. 

When taking notes, you need a 
mechanism for recording ideas so that 
they will be easily accessible later. 
Note taking also calls for a system to 
minimize effort without distracting 
you from the task at hand. Both note 
taking and outlining involve only 
small amounts of text^text that's 
rough and tentative at best. Word- 
processing programs don't deal well 
with text in this form. 

At the revision stage, word¬ 
processing programs do an efficient 


job with minor changes. But if you 
must add many new ideas, delete 
many old ones, or drastically change 
the logic of your presentation, you 
may be better off with a DBMS, 

DBMS Characteristics 

To understand how a computerized 
data-base system can help you write, 
you must first understand its 
characteristics, A generalized DBMS 
is a set of related programs that 
allows you to enter a wide variety of 
data into a computer file, organize it 
for storage, then retrieve, update, 
reorganize, and print it out in the 
form of a summary report. Each file, 
a collection of related data, can con¬ 
tain almost any type of information 
you desire, so long as it meets the 
minimal structural requirements of 
the DBMS. 

File Structure, Before entering any 
data into a file, you must first define 
the file structure. Files consist of a 
number of records, each containing 
similar information and referred to 
by a unique number or keyword. In 
writing, each record might contain a 
note on a particular idea, or a point 
made in another book or article to be 
cited in the paper. A record is a col¬ 
lection of fields, each having a name, 
length and position. Within each field 
are data describing each aspect of a 
record. Field names such as "title" 
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Apple !l js ^ trademark of Apple Computer Inc, 

Ram Photo—Animals Animals Enterprises/^'Marty Stouffer Productions 


16K RAM Provided 

'iH^mional 16K RAM Chips Available, 
iMfzed by user-generated soffivafs. 

No Chip to Pull 

No Cables to Attach 

Works In our Exf^nslon Chassis^** 
See your Apple® dealer or 

.. contact us for informatlort^ 


DUAL RAM POWER 
RAM PLUS + 

From Mountain Computer 
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Multi-user. Multi Tasking. Decision 1’“ memory man¬ 
agement hardware includes a memory map that is 
similar to the IBM 360' and IBM 370' It supports 
up to 16 tasks or 15 users and a supervisor without 
swapping. And, more with swapping. Each task or 
user enjoys complete memory protection and dynamic 
memory allocation. One task may be delegated as a 
supervisor to privileged system functions forbidden 
to ordinary tasks or users. Such functions (I/O calls, 
unauthorized memory access, etc.), will trap to the 
supervisor. If supervisory functions are not required 
the system can be configured for turnkey multi-user 
operation. 

Multi-purpose IEEE696/S-100. Decision I utilizes the 
Morrow Designs IEEE Standard S-100 Wunderbuss.* 
That means you can configure it to your 
specific applications. Add a floating point 
processor, add memory (to a full mega¬ 
byte), add I/O, add controllers...add 
boards from dozens of manufacturers, 

And S-lOO has a major advantage 
over single-board computers: If a 
board goes down, you simply replace 
it. And kee p ru n n ing. If you want to 
expand your system. Add boards 
and terminals. 

An unmatched software base. 

Decision I runs on the M/OS’“ 
operating system. M/OS sup¬ 
ports all system calls source 


compatibly with UNIXfThus, UNIX programs will 
compile directly and UNIX documentation is almost 
totally applicable. Morrow CP/M" has been configured 
to run under M/OS and communicate with both CP/M 
and UNIX standard media for maximum portability. 
Languages available include BASIC, COBOL, FORTRAN, 
RATFOR, Rascal and C. That means Decision I 
offers you a software base unmatched in 
its price/performance arena. 

The OEM machine. A basic multi-user 
system at $5,225 includes 
the Decision 1,4 Mhz 
Z80A-based CPU, 
sophisticated 
memory 
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Wunderbuss is a regislened trademark of Morrow Designs 
Decision 1 and M/OS are trademarks of Morrow Designs 
UNIX is a trademark of Bell Laboratories, tnc. 

CP/M is a trademark of Digital Research Corp. 














a multi-user Microcomputer. 



boards, controllers and software allow you to 
configure your system your way...through a single 
supplier. 

The decision is yours. Compare the Decision I, 
feature-for-feature with mini or microcomputers on 
the market today. Compare capabilities. Compare 
flexibility. Compare utility. Then, compare price. 

We think Decision I will change the way you think 
about microcomputer systems. 

Complete information? See your computer dealer. 

Or, write Morrow Designs. 


LOOK TO MORROW 
FOR ANSWERS. 


management 
hardware, CP/M 
2.2, M/BASIC 5.2, 

3 serial and 2 parallel I/O 
ports, 14 I/O slots with S-100 
connectors, supervisor control in 
both hardware and software, 128K of 
RAM and two quad-density disk drives 
(BOOK) with DMA controller. Plus, cabinet 
(either desk-top or rack-mount), and power 
supply. The same system with 8" floppies 
and a full Megabyte of formatted storage costs 
$5,659. And, we offer OEM pricing. 


A better microcomputer. Whether you're build¬ 
ing a single or multi-user system, the Decision I 
offers you a hardware/software combination 
unmatched in the field. Decision I is not simply an 
improved 8-bit microcomputer. It's a breakthrough. 
In both computing power and price. 

Systems your way. Morrow Designs’ full range of hard 
and floppy disk memory, add-in memory boards, I/O 


MORROW DESIGNS 

5221 Central Avenife, Richmond, CA 94804 
W15) 524-2101 

Circle 267 on Inquiry card. 
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and "author" identify the type of in¬ 
formation stored in each field* The 
DBMS uses the length and position of 
the field to retrieve specific informa¬ 
tion. 

Capabilities. Typical data-base 
management programs can perform a 
number of operations, including 
defining or creating a file; adding, 
modifying or deleting records; sorting 
the file according to some specific 
field; searching the file for records 
with certain values; and generating 
reports. You can store the data base 
created by these programs on a disk 
for future reference, and you can up¬ 
date it as your work on the paper pro¬ 
gresses. Most data-entry programs 
prompt the user for relevant informa¬ 
tion and check to see that input data 
meet specified criteria. Others have 
sophisticated "query" languages that 
can perform arithmetic or Boolean 
algebraic manipulations on data in 
various fields. After computing 
percentages, totals, or other sum¬ 
mary data, the program can store the 
data in another field or print it out. In 


essence, the DBMS is an electronic fil¬ 
ing cabinet, storing information in 
various records and accessing and 
retrieving that information on com¬ 
mand. Any particular record can be 
cross-indexed on many different key 
variables at the same time, and 
retrieved based on the value of those 
keys. 

In microcomputers, a common 
method of sorting and retrieval used 
by the DBMS is the indexed sequen- 
tiabaccess method (ISAM). This 
method uses a sequential access file to 
store the records as they are entered. 
An index is then created for that file, 
ordered by the values in the key field. 
The index is a table containing the 
key and the machine address of the 
record associated with each key. 
Records in the file may then be used 
according to their keys. The ISAM 
method provides the advantage of 
fast retrieval time. 

Figures la, lb, and Ic present a 
typical data base in terms of file struc¬ 
ture, report format, and sample data 
records. These records are part of an 
extensive data base I used in writing 


this paper. In the TEXT field, each 
record contains a topic covered in this 
paper. A number of additional fields 
are used to take advantage of the 
capabilities of the DBMS to sort, 
search, and retrieve information. The 
characteristics of this data set are not 
particularly unusual, and you could 
use a similar strategy with many 
data-base management programs 
now available for microcomputers. 
The following sections discuss the ad¬ 
vantages of the DBMS at each stage 
of writing. 

Note Taking 

If you can type, a DBMS can pro¬ 
vide a fast and convenient means of 
recording notes. These may include 
quotes, summary notes referring to 
other sources, or your own ideas. A 
DBMS can be especially helpful when 
you spend a long time taking notes 
and then wait a while before actually 
drafting the paper. It is important to 
have some mechanism for recording 
ideas or references as they occur and 
then retrieving them later, when the 


EXPECTS ilGREE 

SPELIGUARD 
IS THE FASTEST 
EASIEST TO USE 
MOST POWERFUL 
AND RELIABLE 
SPELLING CHECKER 
YOU CAN BUY 


have recently used 
Spetiguard and I can 
only echo the eval¬ 
uations of a recent 
Infoworld review: 
excellent all the way." 
Mark Garetx 
Infoworld 25 
May 1981 

"Spellguard is an 
exannple of the new 
standard—fully pro- 
fessionol microcomputer 
software." 

Bill Burns 

infoworld 30 March 
1981 

" . . . Spellguard was 
given the manuscript 
from my first book. This 
version had been 
corrected after several 
(human) proofreaders 
thoroughly reviewed it. I 
therefore expected it to 
be relatively error free. 
Not so, Spellguard was 


able to discover 
numerous typographical 
errors , . 

Allan Miller 
Interface Age 
June 1981 

"This easy to use, 
operator-oriented 
program has saved me 


countless hours of 
proofreading, and from 
the embarrassment of 
submitting a manuscript 
with typos. Unlike most 
spelling test programs, 
Spellguard is fast , ,," 
Tony Dowden 
Microcomputing 
May 1981 
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Software Heptirl Card 
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System Requirements 

• CP/M (1.4 or later) 

• 32 K bytes of memory 

• One or two disk drives 


Price: $295 



iNNOVATIVE SOFTWARE APPLICATIONS 

2^0 Shendon Avenue-, 300 

Polo Alto. CA 94304 
P O. Bo. 2797 Menlo Pork. CA 94025 
\4\5\ 324-0805 
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OTIMUM 

MCAEtN TOUR HORIZONS 



UVEON proudly announces 
OPTIMUM"^ OPTIMUM is an easy to 
use, total concept data managemem 
program for CP/M® and MP/M systems. 
Breaking through traditional QMS 
barriers. OPTIMUM provides large scale 
data management capability to broaden 
your computer horizons. Developed for 
individual computer users and applica¬ 
tions builders. OPTIMUM supports 
user-defined forms and files, dictionaries, 
powerful reporting, storage efficiency, 
speed and unique cross referencing* 
Everything you want in data management 
is now complete in one system. 

USER-DEFINED 
FORMS AND FILES 

With OPTIMUM, implementing an 
application is simple. The user defines 
screen forms to fit the data and describes 
how the data is to be stored. Once this is 
complete, data entry may begin, Input 
editing, validation and cross-referencing 
during data entry extend OPTIMUM'S 
range. If the need exists, OPTIMUM can 
handle complex or multiple screen forms 
for the same file. Screen forms may be 
modified and expanded as needed. 

DICTIONARIES 
OPTIMUM maintains a dictionary of 
terms for each file. This dictionary 
contains information on each data 
element in the file and describes 
operations to be performed. Alterations 
and additions to the dictionary may be 
made as required. 


MICRO-ENCLISH REPORTING 
OPTIMUM MicroTNGLlSH lets the 
user request standard or custom reports 
from the OPTIMUM files. Sophisticated 
selecting and sorting capability give 
Micro-ENGLISH all the power of a large 
scale interactive inquiry processor. A 
dictionary based vocabulary keeps the 
user interface simple. 

OPTIMUM STORAGE 
EFFICIENCY AND SPEED 
OPTIMUM stores ail information in a 
compac t va ria bl e -1 e ng t h forma t. 
OPTIMUM fifes are designed for 
interactive speed; a single file item may 
be retrieved from among hundreds in 
an instant, 

OPTIMUM DATA 
CROSS-REFERENCING 
A unique feature of the OPTIMUM 
system allows a user to cross-reference 
data elements. Once information is 
entered, it may be retrieved using key 
words in the data. 

From simple applications to complex 
systems. OPTIMUM manages it all. 
Broaden your horizons using the total 
concept data management system with 
the power of such industry forerunners as 
Prime Information. Honeywell Ultimate 
and Microdata Reality. Call or write 
UVEON today for more information on 
OPTIMUM, T800*525^1637. 

t-T/NV arbd MP/M act uadcmarkiJ of Digital Rt'iitrafch. Etic 
on IMHIM arel Micr4> tiNClJSH art' EradtEn^rki- ui LtVEOH 

? .umputAT .SysftriTici. tai;. 


uvGon 


The Future in Softwore. 


UVEON Computer Systems, Inc. 
899 Logan Street 
Denver, Colorado 80203 
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Since 1979, MICRO B+ 
has delivered: 


• PERFORMANCE; search an In¬ 
dex of over 10,000 key values in 
less than one second on a floppy. 

• CONVENIENCE: no need to re¬ 
organize Index flies, 

• SUPPORT: our bug-free code is 
backed by the best programmer 
support In the Industry; Just call 
us to see. 


• INNOVATION: theistandmost 
complete implementation of 8- 
Tree Index structures for micros. 


• DOCUMENTATION that you 
can read. 


AND NOW 


FairCom has added 


• MULTI-USER support under 
MP/M for MICRO B+. 

IF YOU PROGRAM IN; 


MICROSOFT'S BASIC, COBOL, 
or FORTRAN 
DIGITAL’S PL/t-80 
CBASiC-2 
PASCAL/MT-^ 


WE'VE GOT WHAT 
YOU NEED 


for $260. Manual alone $20. Ship¬ 
ping $4 North America. $8 else¬ 
where. 

LANGUAGE C VERSION 
OF OUR B-TREE ALGORITHM 
IS AVAILABLE FOR S2600. 


F^Com 

e 1981 FalrCom 

2606 Johnson Drive 
Columbia, MO 65201 
I514I 445-3304 
WE ACCEPT VISA & 
MASTERCHARGE 

IWP/M & PL/h80 are trademarks of Digital 
Research. CBASiC is a trademark of Compiler 
Systems, me. pascal /mt+ is a trademark of 
MT Micro Systems, 


paper is being outlined or written. 

In many ways, note taking with a 
DBMS resembles note taking with 
note cards. For the note cards to be 
most useful, Lester (see references at 
end of article) suggests you put only 
one item of information on each card 
and include a brief citation or 
reference to the source of the idea. He 
also suggests you label the note card 
at the top for speedy recognition of 
the topic. When you record only one 
idea on each card, you can later sort 
the cards according to your outline 
for the paper. 

All the functions performed by 
note cards can be carried out more ef¬ 
ficiently by a DBMS, For each idea or 
quotation, you can create a record in 
the data-base file which includes as its 
main text the quotation or a state¬ 
ment of the idea. Key fields can be 
identified for reference to the author, 
journal, page, and date. To help you 
organize the ideas later, you can use 
other key fields to include a brief 
phrase that summarizes the context of 
the record. Several additional key 
fields could contain other types of in¬ 
formation to sort the files in many 
different ways. 

Because the DBMS can perform the 
tedious tasks of creating the indices 
and sorting the records, it requires far 
less effort on your part than note 
cards do. Once note taking becomes 
less burdensome, you can devote 
more effort to the task of developing 
new ideas. 

Data-base management programs 
typically require you to define a 
structure before entering the data or 
notes. The programs then use that 
structure to prompt you for specific 
types of information as the notes are 
entered. When the information is 
complex, this prompting and struc¬ 
ture can help you by assuring that 
you don't inadvertently leave out 
critical information (the author of a 
reference book, for example). 

In addition to the structural con¬ 
straints on data entry, data-base 
management programs typically in¬ 
clude procedures which check the 
data for proper form during input. If 
you mistakenly enter alphabetic data 
in a numeric field, for example, the 
data may be rejected, and you will be 


asked to start again. In addition, 
more sophisticated programs allow 
you to specify other criteria which 
may be examined before the data are 
accepted—helping to assure the quali¬ 
ty of the data entered and improving 
the quality of the notes. 

Outlining 

While data-base management pro¬ 
grams save time and improve quality 
at the note-taking stage, these 
benefits pale in comparison to the 
benefits for outlining. Much writing, 
particularly for research papers or 
technical papers, involves keeping 
track of a mass of information on 
various topics. Managing all this in¬ 
formation quickly and efficiently Is 
an awesome job for even the most 
gifted writer. 

For example, in writing a paper 
reviewing several different software 
programs or comparing various hard¬ 
ware options, you need to keep track 
of many details to provide a clear pic¬ 
ture of what is available. Writing 
such papers requires a vast amount of 
relatively simple but time-consuming 
work such as compiling lists, sorting 
references and ideas, and reorganiz¬ 
ing points to fit a consistent argument 
or theme (to say nothing of the many 
data-handling tasks involved in 
generating the notes in the first 
place). The computer can do all these 
things without overlooking impor¬ 
tant ideas or misplacing relevant cita¬ 
tions, and it can work faster than the 
most efficient writer. 

But the savings in time and effort 
aren't the only advantages to using a 
DBMS for writing. By allowing you 
to organize and reorganize your notes 
with minimal effort, the system frees 
you to consider many different ap¬ 
proaches to your subject. This luxury 
can lead to valuable insights and 
significant improvements in the 
paper. 

Revising 

The sorting, retrieving, and up¬ 
dating capabilities that make the 
DBMS so useful for outlining also 
make the system valuable when your 
work needs major revisions. You can 
delete entire sections, add others, or 
reorganize your paper to fit a new 
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ISHMC. turns /^p 
I into laboratory 
computers... 


.and data acquisition costs tumble! 


ISAAC teams with the Apple Computer to give 
you automated control of laboratoiy instruments, data 
acquisition, electronic test, process control and front end 
processing for centralized systems. 

Its LABSOFT extended BASIC language makes 
ISAAC easy to use wherever real time signals must be 
recorded, manipulated, related, analyzed, stored, displayed 
or printed out Color charts and graphs are a breeze. 


Major ISAAC Hardware Features: 


' 16-channel, 12-bit A/D 
converter 

' 4-channeL 12-bit D/A 
converter 
' 16 binary inputs 
' 16 binary outputs 
' 16 bit timer 


8 channel counter 
Real-time clock 
'RS-232C and IEEE 488 
(optional) 

' 4 programmable Schmitt 
triggers 


typical Applications: 

CHEMISTRY 

• Spectroscopy • Chromatography • Electrochemistry 

ENGINEERING 

• Bioengineering • Electronic test • Materials testing 

PSYCHOLOGY 

• Biofeedback • Stimulus response • Cognitive learning 

PHYSIOLOGY 

• Human performance teting • Neurological waveform 
analysis 

PROCESS CONTROL 

• Flow, pressure and temperature measurements 

• Current and voltage measurements 



ISAAC plus Apple. A lot of technical computing 
power for a little money. For complete information, circle 
reader service number, or call us toll free at 
1 (800) 343-4494, 
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Cyborg Corporation, 342 Western Avenue, Boston, MA 02135 

Apple Is a trademark of.Apple Computer ISAAC, LABSOFT and CYBOBG are trademarks of CvboTQ Corporation. 













Surprising Symmetries in 
Design and Letterforms ... 



Inversions: 

A Catalog of Calligraphic Cartwheels 

by Scoff KiVn 

Foreword by Douglas Hofstadter 
Backward by Jef Raskin 

Iflusion . . calligraphy. . visual magic—Scott Kim's new 
book delights the eye and enchants the mind. Filled 
with intriguing designs, words that read the same right- 
sIde-up and upside-down, words within words and un¬ 
expected symmetries, these compositions create a 
fresh way to look at the alphabet. The text includes the 
visual principles of symmetry, lettering and problem 
solving that are basic to these images. The author also 
draws parallels to related exercises in perception in 
such diverse areas as art, music, wordplay and mathe¬ 
matics. Scott Kim's original inversion designs first ap¬ 
peared in Omni magazine, inspiring an overwhelming 
reader response. An irresistibte challenge, invertible 
writing appeals to everyone who loves beauty in mathe¬ 
matics and design. 

Scott Kim is a doctoral student in Computer Science at Stanford 

University and is a concert pianist and composer 

ISBN 0^7-034546-5 

t2S pages; softcover 

$8,95 


‘Scott Kim has perfected a personal art 
form—one with grace, elegance, sub¬ 
tlety, and surprises.” 

Douglas Hofstadter, author 

Gddel, Escher, Bach: an Eternaf Gofden Braid 

‘Scott Kim’s Inversions ... is one of the 
most astonishing and delightful books 
ever printed.” 

Martin Gardner 
Scientific American 


A New Frontier Between 
Sight and Sound ... 


Digital Harmoin 

On the Qvniplenientnrily of Music 
aiKi Visual Art 





Digital Harmony by John Whitney 

On the Compiementarity of Music and Visual Art 

BYTE Books is pleased to offer Digital Harmony a 
major new work by John Whitney, whose film art, 
known around the world, has been an Influence on 
technological art and cinema special effects from 2001 
to Star Wars, His book explores a special union of mu¬ 
sic and computer graphics and defines a new frontier 
between sight and sound, integrating the two to create 
a new art form. 

Whitney shows what can be done with small com¬ 
puters, spells out a thorough theoretical background, 
and includes listings and programs for those interested 
In joining in the exploration of his unified field theory of 
art. Digital Harmony lays the foundation for an audio¬ 
visual art made possible by computers. It is must read¬ 
ing for all enthusiasts with interests in art, music, 
video, film, computers, education, artificial intelligence, 
psychology, and futurology 

John Whitney is on the Faculty of the Depanmem of Art at the 
University of Caiifornia, Los Angeles. 

ISBN 0-07-070015-X 
240 pages; hardcover 
$21.95 


'Digital Harmony is a peek into the fu¬ 
ture when computerization will bridge 
the gap between art, science, and self- 
understanding. I loved it.” 

Seymour Papert 
Author Professor 

Massachusetts Institute of Technology 











BUILD YOUR OWN 
Z80 COMPUTER 

by Steve Ciarcia 

For the engineer, computer techni¬ 
cian, student and anyone inter¬ 
ested in building a computer rather 
than buying one, this practical 
guide shows how to build a work¬ 
ing computer based on the Zilog 
Z80 microprocessor. Each com¬ 
puter subsystem is fully explained 
and supported by proven design 
and testing information. 
ISBNO-07-010962-1 
330 pages, softcover $15.95 


YOU JUST BOUGHT A 
PERSONAL WHAT? 

Thomas Dwyer and Margot Critchtield 
Intended for both the novice pro¬ 
grammer and the experienced 
computer enthusiast, this book 
presents practical ideas for per¬ 
sonal computer use. 

Its approach Is especially suitable 
for educational purposes. Written 
by the leading contributors of com¬ 
puter education material, this book 
is an entertaining and resourceful 
tool. 

ISBNO-07-018492-5 

343 pages, softcover. 78 iilustmtions 

$11.95 


BEYOND GAMES; SYSTEM 
SOFTWARE FOR YOUR 
6502 PERSONAL COMPUTER 

Creating programs lor the Apple, 

Alati, Challenger and PET computers 
by Kenneth Skier 

At last, a complete programming 
guide-book. A self-contained course 
In structured programming and 
toiKlown design, this book 
presents a powerful set of tools for 
building an extended monitor, dis¬ 
assembler, hexadecimal dump rou¬ 
tine and text editor programs. 

ISBN 04)7-057860-5 
440 pages, softcover $14.95 


THE BYTE BOOK OF PASCAL 

Blaise WLilftck, Editor 
Written for both potential and es¬ 
tablished users, this book intro¬ 
duces the Pascal language, 
examining its merits and possible 
implementations. Featured are two 
versions of the Pascal compiler, 
one written in BASIC and the other 
in 8080 assembly language; a 
p-code interpreter written in both 
Pascal and 8060 assembly lan¬ 
guage: a chess-playing program: 
and an APL interpreter. 

ISBN 007-037823-1 
334 pages, hardcover $25.00 
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Address 
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BYTE Books' reputatm is ba^d m 
their pfovidiog technicaliy accurate, 
tmiy and useiui information, fsfai^ 
on the same pmciple as BYTE 
magazine, BYTE Books era/ved /n re¬ 
sponse to the rafHdly emnding audt 
em:e 0 / and bustnesB computer 


Title 


State Zip 


CIARCIA’S CIRCUIT CELLAR 

Praclicat uses for home compuiers 
by Steve Ciarcia 

[maginative and practical, Cmrcia's 
Circuit Cellar details a variety of 
microcomputer projects. A coliec^ 
tion of the best articles from the 
popular series in BYTE magazine, 
this volume includes; 

•D/A conversion 

• Programming EPROMS 

• AC remote controlled appliances 

• digitized speech 

• touch input video display 

iSBN 0-07-010960-5 
125 pages, softcover; cotor photo¬ 
graphs and diagrams $8.00 

CIARCIA^ CIRCUIT CELLAR, 
VOLUME II 

More practical uses for home 

computers 

by Steve Ciarcia 

Composed of popular articles from 
BYTE magazine, this volume tells 
how microcomputers can be inter¬ 
faced uniquely with our environ* 
ment. 

Projects include: 

• building a computer - controlled 
home security system 


• computerizing appliances 

• transmitting digital information 
over a beam of light 

• building the Intel 8086 micropro 
cessor system design kit 

• input-output expansion for the 
TRS^aO 

ISBMO-07-010963-X 

224 pages, softcover; photographs 

and diagrams $12.95 

BEGINNER’S GUIDE FOR THE 
UCSD PASCAL SYSTEM 

The most popular Pascal version 
explained by its creator 
by Kenneth L Bowles 
Written by the originator of UCSD 
Pascal System, this informative 
book is an orientation guide to the 
UCSD Pascal System. For the nov¬ 
ice, this book steps through the 
System, bringing the user to a so¬ 
phisticated level of expertise- Once 
familiar with the System, the 
reader will find the guide an invalu¬ 
able reference tool for creating ad¬ 
vanced applications. 

ISBN 0-07-006745-7 
204 pages, softcover $11.95 
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users, fbese BYTE Books will expand 
your knowledge and expertise. 

To ordet call (O/l free 8(Xy258-5420 or 
6'll out your choices on Ib/s coupon 
and return it wilt) clwclf, money order 
or c/iarge card number to; 


BYTE Books 
70 Main Street 
Peterborough 
New Hampshire 03458 


Price Quantity Amount 


Check Amount 

Enclosed 


Bill Visa 
Card Number 


Add 75ft per book to cover shipping costs: 



Bill MasterCard 
Card Number 


Expiration 

Date 
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68000 }j? on 
the S-100 Bus? 


YES, AVAIIABLE NOW 
FROM DUAL SYSTEMS! 

□ 8 mHz 68000 microprocessor. 

□ 16-nnegabyte direct addressing. 

□ 32*bit internal arithmetic. 

□ Minicomputer type instructions 

including MULTIPLY. 

□ FULL IEEE-6% S-lOO compliance. 

Runs with all 4 mHz S-lOO boards 
and automatically runs faster 
when accessing Dual Systems 
memory boaros, for FULL SPEED 
OPERATION OF THE 68000. 

□ Powerful vectored interrupts. 

7 Vectored interrupts, including 
NMI, as well as alternate mode 
having up to 256 interrupts. 

□ On board monitor ROM for 

immediate use. 

□ Connector for future addition 
of memory management unit for 
multi-user operating systems. 


□ Built to the highest industrial 
standards with 200 hour burn-in. 



CPU/68000 CPU board.$1195 

32K-byte 8/16-bit NONVOLATILE 
RAM board, for secure storage of 
programs you are developing. 
Allows FULL SPEED CPU operation. 
CMEM-32K, per 32K-bytes,, $895 

32K-byte 8/16-bit EPROM board, 
EPROM-32K.. .. $245 

Serial I/O board, SIO-2.$285 

All of the above with cabinet, power 
supply and backplane..... $3685 

OEM ^nd Dealer pndng is available 

Sales representatives in most meiropotiUn areas. 
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Field Name 

Length 

HIERARCHY 

26 

ORDER 

3 

SUMMARY 

8 

KEY1 

3 

KEY2 

8 

TEXT 

180 


Figure la; In a data-base management system used for writing, the data-base file con¬ 
sists of records, which in turn consist of fixed-length fields. 



HIERARCHY 

ORDER 

SUMMARY 

KEY1 1 KEY2 | 

TEXT 



Figure lb: The reporf format used for printing out the records in the data base. The 
records in figure Ic follow this format. 


STRAT.STRUCT.CHANGE S06 CHANGE 

STRUCTURE NOTES IDEALLY. IT SHOULD B 

E POSSIBLE TO CHANGE THE STRUCTURE AFTER 
THE IDEAS HAVE CHANGED SUFFICIENTLY THA 
T IT IS NECESSARY TO MAKE IT RETAIN ITS 

USEFULNESS, 

STRAT.PROC,VOCAB S07 VOCAB 

PROCESS OUTLINE TO TAKE MAXIMUM ADVA 

NTAGE OF SORTING, SEARCHING, AND RETRIEV 
AL CAPABILITIES OF DBM PROGRAMS IT tS NE 
CESSARY TO CONTROL WORDS USED TO AVOID S 
YNONYMS. 

STRAT.PROC.THESAU SOS THESAUR 

PROCESS OUTLINE WHERE SYNONYMS MUST 

BE USED, A THESAURUS MAY BE USED TO HELP 
CONNECT THE APPROPRIATE WORDS. 

STRAT.PROC.HIER S09 HIERARC 

PROCESS OUTLINE HIERARCHICAL DATA ST 

RUCTURES MAY BE INCORPORATED INTO THE KE 
Y FIELDS THROUGH SUCCESSIVE SMALL FIELDS 
OR A SINGLE LARGE ONE. 

STRAT.PROC.INVERT S10 INVERTED 

PROCESS OUTLINE THE USE OF INVERTED 

INDICES SUCH AS IN THE ISAM PROCESS IS L 
IMITED AND ONLY WORKS WELL FOR SMALL FIE 
LDS WHERE ALPHABETIC OR NUMERICAL ORDER 
MAKES SENSE. 

STHAT.PROC.SEQ S11 ORDER 

PROCESS OUTLINE STRATEGY: ONE OR MO 

RE KEYS MAY BE SET ASIDE TO BE USED TO O 
RDER THE RECORDS LATER BY INSERTING KEY 
VALUES APPROPRIATE TO SOME ORDER. 

STHAT.PROC.UPDATE S12 UPDATE 

PROCESS OUTLINE REGARDLESS OF HOW WE 

LL THE STRUCTURE IS DEFINED, IT WILL PRO 
BABLY BE NECESSARY AND DESIRABLE TO UPDA 
TE THE FILE AND CHANGE THE APPROPRIATE K 
EYS AS IDEAS BECOME CLEARER. 

Figure Ic: Sample records (part of the data base used in writing tlifs article} are shown 
printed out in report format. A word-processing program would be needed to provide 
lowercase output and line endings on word boundaries. 
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Systems Group System 2800 
computers. They're making 
people stand up and take notice. 

But then Systems Group 
products have always appealed 
to those who appreciate sensible 
value, high performance, un¬ 
matched reliability and prompt, 
courteous service. 

Through the years, Systems 
Group product acceptance in 
Z80 CPUp disk controller, I/O 
and memory boards have been 
the result of some very pur¬ 
poseful and carefully thought 
out engineering. Not to mention 
strict industrial quality produc¬ 
tion standards. 

That same effort has made 
System Group's new family of 
expandable System 2800 com¬ 
puters what they are today. 

Be Bennaiieiilly Impi^^ 

The ExpandaMe Computer family 
from Systems Group. 



Fast, reliable and powerful. 

System 2800 computer sys¬ 
tems are designed for a single 
user with 64K of memory or for 
up to as many as six separate 
users with additional add-in 
memory. They can easily ex¬ 
pand as your organization's 
needs grow. 

You can handle up to 8000 
customers and 24,000 inventory 
items in our lowest cost dual 
floppy model and much, much 
more in our 40M byte hard disk 
models. And you can connect up 
to 12 terminals or printers and 
other add-on Systems Group 
floppy, tape and hard disk 
single or dual drive subsystems. 

Select CP/Ml MP/M^or 
OASIS^operating systems to run 
all your word processing and 


accounting programs. No mat¬ 
ter what size organization you 
control, control¬ 
ling will be 
easier from 
now on. 

See the 
System 2800 
from Systems 
Group, they're 
what computers should have 
been in the first place, 

t crjuleijiirk nf Oigimi R t^turch 

tt rrad^nurk (if Ph^jsu (Jiie SyiT(.'ii3.s 


See lut at COMDEX 'SI Booth No. ISOS 



Systems 


Group 


ADivnionui MEASUREMLNT systems ^ control 

1601 Orange wood Avenue 
Orange, California 92668f (714) 633-446U 
TWX/TELEX 916 S93 1350 SYSTEM GRP ORGE 



19S1 

Today's Requirements 

Dual floppy single or multi-user system 


1983 

Tomorrow's Requirements 
lOM byte hard disk and floppy drive, 
single or multi-user system 


1985 

Your Future Requirements 

40M byte hard disk and 20M byte tape 
back-up, single or multi-user system 
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The 

Ultimate IEEE 
S-100 Memory 
Would... 

□ BE NONVOLATILE holding data 
for up to eight years with the 
power off. 

□ RUN AT 6 MHZ 
without wait states. 

□ RUN IN 8 OR 16-BIT 

systems with 8 or 16-bit 
wide data paths. 

□ HAVE EXTENDED 24-BIT 
ADDRESSING and bank select 

□ HAVE DYNAMICALLY 
MOVABLE WRITE 
PROTECT AREAS to prevent 
accidental erasure of programs 
and critical data. 

□ GENERATE POWER-FAIL 

interrupts for orderly system 
shutdown & power failure 
recovery. 



...Available Now 
from Dual Systems 

The Dual Systems CMEM 
memory boards combine high¬ 
speed CMOS memories with new 
5-10 year fithium batteries to give 
you tne nonvoiatility of an EPROM 
board while retaining the instant 
writability of a high-speed 
read/write RAM. These industrial 
grade boards are ruggediy built 
and are burned-in for 200 hours. 

□ CM EM-32 K, 32K-bytes ... $895 

□ CMEM-16K, 16K-bytes.... S795 

□ CMEM-8K BK-bytes...... S695 

OEM and Dif^aler pfk ing Is dvallabEc;. 

Sales repreaentatives in most meiropojitan areas. 
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theme or address new issues. Word¬ 
processing programs, however, may 
be a better choice for making minor 
revisions because they can conve¬ 
niently modify and print out the text 
in the desired format. 

Strategies for Using a DBMS 

The standard advice on using a tool 
properly is especially ^ propos when 
the tool is a DBMS. Unless you start 
with a clear plan and a good 
knowledge of the tools capabilities, a 
data-base-management system could 
actually impede your work. Til pre¬ 
sent guidelines for the two major uses 
of a DBMS in writing: note taking 
and organization, 

Note-Taking Strategies. At the 
note-taking stage, you must first set 
up a structure that takes maximum 
advantage of the DBMS's recording, 
structuring, prompting, data quality 
checking, and updating capabilities. 
At the same time, the resulting data 
base should be designed so that you 
can later use the system's organizing 
and retrieval functions. The watch¬ 
word for note taking, then, is struc¬ 
ture. Ideally, the structure should be 
appropriate to the task, inclusive, 
and flexible. 

Appropriate level of structure. You 
can use data fields in several ways to 
provide structure consistent with 
your thinking. The first way involves 
keyword fields. Because ideas for a 
paper usually develop over time, you 
may not always know in advance the 
categories that will be relevant to the 
final paper. For this reason, you can 
make some provision in the data base 
for storing information in a flexible 
form such as open keys based on key¬ 
words, rather than rigidly prescribed 
categories fixed in advance. The sec¬ 
ond strategy uses labeled fields. If 
you can identify categories that will 
be relevant for the final paper, you 
can set aside specific fields for infor¬ 
mation relating to those categories. 
These keys usually have a restricted 
number of acceptable responses, 
which you may or may not know 
when you first define the field. You 
can develop new categories of accept¬ 
able responses for the field as the 
paper progresses. When you know in 
advance the categories and variables 


which define the fields, you can use 
abbreviated symbols called table 
lookup keys to represent the accept¬ 
able responses. You can then look up 
the symbols in a table if your com¬ 
puter cannot perform that function 
itself. 

The sample data base in figure 1 
{page 28) includes: two open key 
fields (KEYl and KEY2) in which any 
key words may be entered; labeled 
fields (HIERARCHY, SUMMARY, 
and TEXT) in which only prescribed 
data may be entered; and one table 
lookup key (ORDER) in which only 
abbreviated symbols having specified 
meanings can be entered. 

Inclusive structure. A data-base 
structure is of only limited use if it is 
not inclusive, A data base full of 
quotations, for example, does not 
help a writer unless it includes the in¬ 
formation necessary for citing the ap¬ 
propriate references. During note tak¬ 
ing, be sure to include all the informa¬ 
tion you'll need at the end; otherwise, 
youTl have to go back to the original 
sources to retrieve that information. 

Flexible structure. Once you have 
created a data file, its structure (the 
number and size of data fields and the 
definition of permissible data for each 
field) is very difficult to change. You 
must, therefore, define the fields 
broadly enough to encompass likely 
changes in the categories without re¬ 
quiring major changes in the data 
structure. The sample data base in 
figure 1 contains several fields 
(HIERARCHY and ORDER in partic¬ 
ular) that could not be filled out when 
the data were first entered, but they 
were very helpful later. No matter 
how well you plan the data structure, 
however, there may be times when 
your ideas change so much as the 
paper develops that the original struc¬ 
ture no longer suffices. A few DBM 
systems allow you to change the 
structure later, but most do not. If 
yours falls into the latter category, 
youTl have to write a program if you 
want to change the structure. The 
program could convert existing data 
bases into new structures by deleting 
old key fields, adding new ones, 
changing the overall size of a record, 
or even converting values in existing 
fields. 
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THE DAWN OF 

ACE 



The 2ml Generation' is herei 



MEASUREMENT systems & controls proudly 
introduces its new and exciting '‘2nd Generation” 
family of 8-100* compatible products. Each has 
been specifically designed for use with 
multi-user and network 
operating systems such 
as MP/M, CP/NET, and 
OASIS. Every product is 
fully tested and bumed- 
In, comes with a 1 year 
guarantee, and offers 
you features not 
currently available from 
any other source. 

Z80 PROCESSOR 
BOARD — The most 
powerful CPU board available today. Outstanding 
features include 4MHz operation, high-speed serial 
and parallel I/O utilizing DMA or programmed 
control, eight vectored priority interrupts, and a 
real time clock. 

MULTI-USER SERIAL I/O BOARD — For use in 
expanded systems requiring up to eight additional 
serial I/O ports. Features include: 16 maskable 


vectored priority interrupts, RS-232C interfaces 
with full handshake, asynchronous or synchronous 
operation with asynchronous baud rates to 19,200. 
Available in four or eight channel versions. 


64K BANK SELECTABLE MEMORY BOARD — 
Features include I/O port addressing for bank 
select with 256 switch selectable I/O ports for the 
memory bank addressing. The memory is 
configured as four totally Independent 16K 
software-selectable banks, with each bank 
addressable on any 16K boundary. 


DOUBLE DENSITY 
FLOPPY DISK 
CONTROLLER BOARD- 
controls up to four 514- 
inch or 8-inch disk drives 
using IBM soft sectored 
formats. It features IK 
of on-board buffering, 
DMA controlled data 
transfers and the per¬ 
formance character¬ 
istics of the superior 
NEC 765 chip. 


•All products msot th* new IEEE standards. 


Systems 



A Division of /VIEASUREMENT systems 8^ controls 

incorporated 


“Attractive Deader & OEM Prices’’ 

See your nearest computer dealer, or 
contact us for the complete story on 
The 2nd Generation. 


1601 Orangewood Ave., Orange, CA 92668 
TWX/TELEX: 910 593 1350 SYSTEMGRP ORGE 
714-633-4460 
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Toughest Boards 
in Town... 

IEEE 696/S-100 


NON-STOP CLOCK 

Keeps time with power off. Our 
industrial clock utilizes a new 
lithium battery for 3-9 years use. 
Easiest clock to program youH ever 
see. Runs in all S-100 systems. 

□ Year, date, hrs, mins, secs, msecs. 

□ Uses new LSI CMOS chip. 

□ Vectored interrupts, 

□ CLK’24.. 5250 

A/D CONVERTER 

IEEE696/S-100 AIM-12 industrial 
Standard module designed for 
industrial analog-to-digital use, 

n Runs in all S-lOO systems. 

□ 32-channel, 16‘differential □ 12-bit 
re solution/accuracy, □ IS-microsecond 
conversions, 

□ Instrumentation amplifier, 

□ BASIC program provided, □ AlM-12, 
5695 or 5705 w/1-1000 gain transducer 
amplifier, 

D/A CONVERTER 

AOM-12 IEEE696/S-100 industrial 

level digital-to-analog (D/A) 
converter, 

□ 12-bit ± 1/2 L.S.B. accuracy over 
full 0-70“C temperature range. 

□ Outputs 0-10, + 5, or ± 10 volts. 

□ Short circuit protection, all outputs. 

□ Switch-programmable for multiple 
boards. 

□ AOM-12, $575 

VIC 4-20 

Standard output for industrial 
control 4-20 mA D/A converter. 
Used in conjunction with the 
D/A board. 

V*C4-20, 5445 

DUAL 77 Data Acquisition 
and Control System- 

Built to industrial standards; designed 
for severe environments. BASIC 
language makes programming easy. 
Access to hundreds of sensors. 
Expandability to meet your increased 
needs. Nonvolatile memory. Power 
Interruption recovery with automatic 
restart. DUAL 77 is economical; 

$5905 & up. 



system re I lability/system integrity 

DUAL SYSTEMS 
CONTROL CORPORATION 

720 Channjng Way, Berkeley, CA 94710 
[415) 549-3654 • TWX 910 366-2035 


Organization Strategies, While 
organizing whatever you're writing, 
take advantage of the DBMS's ability 
to sort, search, and print reports. At 
the same time, you'll need to cope 
with the limitations of the DBMS. 
Some strategies for dealing with those 
limitations are discussed in the 
following paragraphs. 

Thesaurus or vocabulary control. 
As you enter data into the various 
fields of the data base, you may en¬ 
counter problems when you use more 
than one term for the same concept. 
For example, if you're writing about 
elderly people, a computer sort of the 
file may put all the "elderly" people in 
one place, the "aged" in another, and 
the "old" in still another. Computer- 
based data systems take expressions 
literally; they don't recognize 
synonyms. Because a file sort would 
not group together all the related 
records about elderly people, you 
would have to make a separate search 
for each possible term. One way to 
prevent synonyms from reducing the 
usefulness of the DBMS is to exercise 
control as the information is entered 
into the computer. You could also use 
a computerized thesaurus, which 
allows the computer to recognize dif¬ 
ferent words that have similar mean¬ 
ings. 

Hierarchical structures. Data fields 
may be used to create various types 
of data structures to meet your needs 
(see the Kerschberg reference at the 
end of this article). For example, 
many DBM programs are already set 
up to provide relational data models 
in which each record is classified by a 
common set of variables. Hierar¬ 
chical data models store information 
in tree-like structures according to 
criteria which begin broadly and be¬ 
come successively more detailed. You 
can produce hierarchical data models 
with a typical DBMS in at least two 
ways. You can use one large key in 
which the hierarchical information is 
recorded in specified order (from 
most general class to most specific 
class) separated by delimiters such as 
slashes or periods. Another way is to 
use a series of smaller keys, each 
representing a specific level in the 
hierarchy. The first key might be the 
most general class; the second, the 


next most general, and so on. Either 
way, the key fields can be used in 
combination to order the records by 
some hierarchical scheme. This 
strategy is illustrated in figure 1 by 
the HIERARCHY field, which con¬ 
sists of a series of abbreviated terms 
separated by delimiters. The terms 
define the hierarchical relationship 
between the various records. 

Use inverted indices sparingly. An 
inverted index is one in which records 
are ordered according to a sort done 
on one key field in each record. Using 
the indexed sequentiaTaccess method 
(ISAM), such indexes allow fast 
searching and record retrieval—much 
faster than you would get with an un¬ 
ordered data base. However, inverted 
indices have their limitations. 

First, they order files alphabetically 
or numerically by the values in the 
first portions of keys. Hence, long 
keys such as titles are ordered only by 
the first few letters or words, which 
won't help you if the keywords of in¬ 
terest occur later in the title. In 
essence, inverted indices examine 
only the first segments of the text and 
do not consistently identify keywords 
imbedded within the text at other 
points. For fields containing several 
words, it may t>e best to use a search 
of the entire text in that field rather 
than an inverted index based on that 
field. One way to cope with this 
problem when using key words is to 
use several small key fields, each con¬ 
taining a single keyword, instead of 
using one long key Held containing 
several keywords. This way, you can 
create separate inverted indices for 
each keyword without having to 
search the entire text. However, when 
the same term can appear in any of 
the key fields, the file must be 
searched several times, once for each 
of the possible fields in which the 
term may appear. This problem is il¬ 
lustrated in figure 1 by the TEXT 
field. There would be little point in 
creating an inverted index for that 
field because it would order the 
records by the first few words in the 
field, 

A second limitation of inverted in¬ 
dices is that they order the file in 
alphabetical or numerical order, 
which may not be useful for the data 
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The guy on the left 
doesn’t stand a chance. 


The guy on the left has two file folders, a news maga¬ 
zine, and a sandwich. 

The guy on the right has the OSBORNE 1®, a fully 
functional computer system in a portable package the size 
of a briefcase. Also in the case are the equivalent of over 
1600 typed pages, stored on floppy diskettes. 

The owner of the OSBORNE 1 Is going to get more 
work done—and better worlc done—in less time, and with 
less effort. 

Unfold it, plug it in, and go to work 
like you've never worked before. .. . 

Go to work with WORDSTAR® word processing, so 
your correspondence, reports, and memos take less time 
to produce, and say more of what you wanted to say. And 
with MAILMERGE®—the mailing system that turns out 
personalized mass mailings in the time you’d spend on a 
rough draft. 

Go to work with SUPERCALC®, the electronic 
spreadsheet package that handles complex projections, 
financial planning, statistics, and "what if" questions in¬ 
stantly. For the more technically minded, SUPERCALC will 
process scientific data and calculate results. 

Go to work with powerful BASIC language tools— 
the CBASIC-2® business BASIC, or the Microsoft BASIC® 
interpreter. 

That’s standard equipment. 

Options Include about a thousand different software 
packages from a host of vendors designed to run on the 
CP/M® computer system. 

Go to work at the office, at home, or in the field. 

Or anywhere. Optional battery packs and telephone 


transmission couplers mean you need never work without 
the capabilities of the OSBORNE 1 .That's good, because 
you won’t want to work again without it. 

Ali for $1795. It’s inevitable. 


The OSBORNE 11s the productivity machine that’s 
changing the way people work. Put simply, the machine 
delivers a significant productivity edge—day in and day 
out—to virtually anyone who deals with words or num¬ 
bers. Or both. 

Since the entire system is only $1795, it won’t be too 
long before the guy on the left has an OSBORNE 1 of his 
own. The same probably goes for the person reading 
this ad. In fact, we think it's inevitable. 



The OSBORNE 11ncludes a Z80A*CPU, 64K 
bytes of RAM memory, two 100 kilobyte 
floppy disk drives, a business keyboard, 
built-m monitor, fEEE 488 and RS232 inter¬ 
faces for printers and other things that 
get connected to computers, plus 
CP/M, CBASIC^2, Microsoft BASIC, 
WORDSTAR, and SUPERCAIC, The 
system is avaifable from com¬ 
puter retailors nationally. 

$ 1795 . 11 ^ 
inevitable. 


COMPUTER CORPORATION 


26500 Corporate Avenue Hayward, California 94545 
Phone (415) 887-8080 TWX (910) 383-2021 
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at hand. To cope with this problem, 
you can make entries which, when 
ordered alphabetically or numerical¬ 
ly, will meaningfully organize the 
data. For example, instead of labeling 
each strategy with a different sum¬ 
mary label for sorting, you might 
start each with an identical label 
followed by a number. A DBMS will 
then place them together when sort¬ 
ing on that field. 

When you can't use labels which 
naturally combine the appropriate 
elements in alphabetic or numeric 
order, try using special keys to record 
values that can take advantage of the 
sorting and retrieval capabilities of a 
DBMS. For example, you can make 
sure all comparable records end up 
together in a sorting analysis by using 
another key field to give each a 
distinctive letter and/or number. 

This strategy is illustrated in figure 
1 by the ORDER field. The "S'" prefix 
causes the strategies to be sorted 
together and the following number 
determines the sequence in which the 
strategies will appear. 


Update data as structures evolve. 
Although the structures of a data base 
are difficult to change, the data with¬ 
in those structures can be easily 
changed as errors are noted or ideas 
evolve. Be sure to take full advantage 
of this ability to modify the data as 
needed. In figure 1, for example, most 
of the records in the data base did not 
include information in the HIERAR¬ 
CHY or ORDER fields when 1 first 
entered them. The information was 
added later, as I developed a dearer 
picture of the paper. 

In Summary 

When you're undertaking a writing 
project, data-base management pro¬ 
grams can be valuable supplements to 
word-processing programs. To¬ 
gether, the two programs allow you 
to use the computer to relieve much 
of the drudgery of note taking, index¬ 
ing and typing draft after draft—thus 
freeing you to spend more time ex¬ 
ploring new ideas. Data-base 
management programs are particular¬ 
ly useful for technical writing that in¬ 


volves complex arguments covering 
many issues. 

The specific strategies I have dis¬ 
cussed suggest some ways for putting 
data-base management systems to 
work for note taking, outlining and 
radically revising papers. You can ex¬ 
periment with strategies for handling 
still other tasks and making even 
more efficient use of the DBMS for 
writing. It would be particularly 
helpful to develop DBMS and word- 
processing programs that are com¬ 
patible with each other. In that way, 
the data base created in the earlier 
stages by a DBMS could form the 
beginning of a text that would be 
modified and revised by the word¬ 
processing program,* 

References 

1. Kerschberg, L, A Klug, and D Tsichritzis, 

Taxonomy of Data Models,” In P C 
Lockemann and E J Neuhold (eds), 
Systems for Large Data Bases. New York: 
North-Holtand. 1976. 

2. Lester, J D, Writing Research Papers: A 
Compiete GuiPe. Glenview, III.: Scott, 
Foresman, 1971, 


DATAFACE GRQ SERIES INTERRVCE 

TURNS YOUR ELECTRONIC TYPEWRITER INTO A PRINTER/TYPEWRITER 




TheDatafaceGRQ-11 Inter¬ 
face expands your Olympia ES 
Series electronic typewriter 
into a letter press quality printer for your personal or busi¬ 
ness computer. And, you still have a fully featured electronic 
typewriter—two machines in one. 

The GRQ Series Interface features: 

1. Standard El A RS-233-C Serial Interface and Parallel 
(Centronics compatible). 

2. Standard asynchronous ASCII code, 7 bit data; 1 start 
bit; accommodates 1 or 2 stop bits automatically; accom¬ 
modates odd, even or absence of parity bit. 

3. Fifty thru 9600 Baud data rate options, 

4. Two K buffer; supports X-on, X-off protocol as well as 
RTS signals. 


5. Circuit board is installed in¬ 
side typewriter back panel 
along side logic board. The 
connection between boards accomplished by 40 pin 
Jumper cable using existing socket. No soldering required. 
Power is provided to the GRQ thru two pins of the 40 lead 
cable. Installation in 10 minutes. 

End user, Dealer, Distributor and OEM inquiries are wel¬ 
come. For additional details, specifications and computer 
compatibility contact: 


□PTRFPCE inc. 

2372 A WALSH AVE., SANTA CLARA, CA 95050 
(408) 727-6704 
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Look what $895* will buy 




The ideal input device for the small 
system user. 



Available with styius or optional cursor. 



Available with optional display. 


'U.S. Suggested retail price 


The HIP AD™ digitizer 

Inexpensive input to your computer 

The HIPADTM digitizer can be used for both converting graphic Information into 
digital values and as a menu. Utilizing either the stylus or the optional cursor, the 
operator can input graphic data Into the computer by locating individual points on 
the digtizefs 11" x 11" (28cm x 2ecm) active area. In the “stream mode'' a contin¬ 
uance of placements of coordinate pairs may be input. 

Not a kit, the HIPADTM comes complete with both RS 232-C and parallel interfaces 
and has its own built-in power source. The origin Is completely relocatable so coor¬ 
dinates may be positive or negative for a true reference value and oversized mater¬ 
ial may be input by simply resetting the origin. 

Accurate positional Information, free form sketches, 
even keyboard simulation 

All can be entered using the muHI-faceted HI PAD™ digitizer. Its capabilities and 
low price make the UL listed HIPADTM a natural selection over keyboard entry, Inac¬ 
curate joysticks, or expensive approximating light pens. It's perfect for inputting 
isometric drawings, schematics, X-rays, architectural drawings, business graphs, 
and many other forms of graphic information, as well as creating your own graphics. 

Use It with Apple 11 ^^ , tRS> 80 Level II or other 

popular computers 

The HIPAD'sTM built-in RS-232-C and parallel 6 bit interfaces make it all 
possible. (For Apple II order DT-11A, for TRS 80 or PET order DT-11). 

Furthermore, you get English or metric scaling, data format (Binary/BCD/ASCII), 
selectable baud rates, and resolution of either .005" or .01", 


For compfetG information, con fact Houston hstrument. One Houston Square, Austin, Texas 78753 
(512) 835-(MK) For rush titerature requests, outside Texas, catt toK free, 1-600-531 5205 For techntcaf 
information ask for operator #5. in Europe, contact Houston instrument, Hoohesteriaan 6. 8240 Gtsfei, 
Belgium Phone 053/27 74 45 


TM HfPAD ts a iradefnark of Houston Instrument 
TRS-80 IS a Irademark Of Tandy Corporation 
APPLE is a Erademark of Apple Conputet Inc 
PET is a trademark of Gornmociore Business Machines, Inc. 
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Switching Power Supplies 

An Introduction 


Steve Ciarda 
POB 582 

Glastonbury CT 06033 


Since the advent of the three- 
terminal integrated-circuit voltage 
regulator, it seems that everyone has 
become a power-supply expert. No 
longer are ten pages of calculations 
required to produce a design for even 
a modest power supply, thanks to the 
wide tolerances and relatively sturdy 
architecture of these devices. After 
you have purchased a few readily 
available parts, you can have your 
completed supply running in a few 
hours. 

Three-terminal regulators have 
become so easy to use that few ex¬ 
perimenters stop to consider how in¬ 
efficient they are. For example, if we 
were to design a 5-volt 1.5-amp 
power supply from commonly avail¬ 



Photo 1: Ferrite toroids atid pot cores 
are available in various sizes and com¬ 
positions. These units are from the 
Ferroxcube Division of Amperex Elec¬ 
tronics Corporation, 5083 Kings Hioy, 
Saugerties NY 12477. (9W 246-281L 


able parts, we would probably use a 
12.6 VAC transformer, a bridge rec¬ 
tifier, a filter capacitor, a three- 
terminal regulator (such as an 
LM317), and a few discrete com¬ 
ponents, (A 6.3 VAC transformer is 
only marginally usable.) 

Set up normally, the transformer, 
rectifier, and filter produce about 16 
volts. With the LM317's output 
adjusted for 5 volts, 11 volts would 
be dropped across the regulator. 
(''Droppedreally means ''consumed" 
in this case.) Power is dissipated by 
the regulator in an amount equivalent 
to the difference between the 
regulator's input and output voltages 
multiplied by the current through it. 
In this instance, 

{16V - 5V) X 1.5 A = 16.5 W 
The conversion efficiency is 

Vaur/Vm = 5/16 -31% 

The LM317 and similar linear regu¬ 
lators (shown in figure 1) such as the 
7805 and LM340 are all called series 
dissipative regulators. They function 
in a linear mode, simuiating a 
variable resistance between the input- 
voltage source and the load. There 
are other factors involved, but 
basically the linear series regulator 
simulates a varying resistance. 
Within a specified range of variation 
in the input voltage and load current, 
the regulator maintains a constant 
output voltage by dissipating the ex¬ 
cess power as heat. Unfortunately, as 


we see in this example, it consumes 
16.5 watts producing the desired 
7.5-watt output. 

In most applications, however, the 
ease of use and relative low cost of 
linear series regulators far outweigh 
the inherent lack of efficiency. The 
linear series regulator is well suited 
for medium-current applications with 
a small voltage differential, where the 
power dissipation can be handled 
with heat sinks and cooling fans. 
When electricity costs only five cents 
per kilowatt-hour (1000 watts for one 
hour), it's hard to get concerned 
about losing 16.5 watts. 

Why Use a Switching Regulator? 

Power-supply efficiency usually 
isn't important unless size, heat 
dissipation, or total power consump¬ 
tion is limited. If the power source for 
our regulator were a battery, we 
would have to be more careful about 
how much energy is converted for 
useful work and how much is thrown 
away as heat. 

Efficiency is really the name of the 
game. In a series dissipative regula¬ 
tor, conversion efficiency is directly 
related to the input/output voltage 
differential. As the difference be¬ 
tween the two voltages increases, effi¬ 
ciency decreases. The power radiated 
by the regulator represents a loss to 
the system and limits the amount of 
power deliverable to the load. 

It would be far better if the 
regulator consumed no power and if 
all the power were channeled to the 
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Photo 2: A commercially 5 old switching power supply that combines both Imear- 
regulator and switching-regulator technology to provide outputs of ±12 volts and 
+ 5 volts. Note the use of the toroidal inductor and the relatively small heat sinks. 
This unit was made by Conver Corporation, 10631 Bandley Dr, Cupertino CA 
95014. (408} 255-0J51, 


load. While perfect conversion effi¬ 
ciency is impossible, the inherent 
fault in using series dissipative 
regulators is the linear operating 
mode of the series-pass transistor. 

If, however, the transistor is used 
as a switch {in saturated operation) 
rather than as a variable resistor (in 
linear mode), the series-pass tran¬ 
sistor consumes very little power. 
(This is not a new discovery. 
Designers have always been aware of 
the technique, but it required some 
time to develop cheap, fast switching 
transistors and inexpensive, low-loss 
ferrite materials from which cost- 
effective switching supplies could be 
built.) 

A regulator constructed to operate 
in this manner is called a senes 
switching regulator. The same series- 
pass transistor switches between 
cutoff and saturation at a high fre¬ 
quency, producing a pulse-width- 
modulated square wave of amplitude 
ViN. This waveform is then filtered 
through a low-pass LC (inductance/ 
capacitance) filter, producing an 
average DC output potential {Vout} 
proportional to the pulse width and 
frequency. The efficiency of such a 
regulator is generally independent of 
the voltage differential and can ap¬ 
proach 95% in good designs. 

Switching regulators come in 
various circuit configurations, a few 
of which are the flyback, feed¬ 
forward, and push-pull types. I am 
limiting this discussion primarily to 
another type, nonisolated single- 
ended (single-polarity) switching 
regulators, because they are the 
easiest to understand and build. 
Although simple, they are 
nonetheless quite useful. Unlike the 
typical three-terminal dissipative 
regulator, the switching regulator can 
be directly configured to operate in 
any of three modes: step-down, step- 
up, or polarity-inverting. 

Switching-Regulator Basics 

Figures 2a through 2c on page 39 
outline the three common modes of 
switching-regulator operation. 


Copyrfght © 1981 by Steven A Garcia. 
Ad rights reserved. 


Basically, the switching regulator 
consists of a power source which sup¬ 
plies a voltage a "switch"' Ql, 
and an LC filter. (It is assumed in all 
cases that a load is connected between 
the output and ground and that Ql is 
actually a transistor controlled 
through external circuitry.) The way 
the components are connected deter¬ 
mines the output mode. 

In the step-down regulator of figure 
2a, the basic circuit operation is to 
close switch (transistor) Ql for a time 
ToNr ai^d then open it for time Tqff, 
The total. Ton + Toff* is called the 
switching period T. Neglecting the 
saturation voltage of Ql (V^y^r) and 
the diode the voltage at the 

input to the inductor is + V/w during 
the time Toj^ and zero during Toff^ 
(But remember, these other voltage 
drops must be included in our calcu¬ 
lations when we are choosing actual 
components.) 

When Ql is closed, a step increase 
in voltage is applied to the inductor 
coil, which has the value L. However, 
current flowing through an inductor 
cannot change instantaneously; in¬ 
stead it increases linearly according to 
the factor L{di/dt), building a 


magnetic field. This reduces any in¬ 
stantaneous current change seen by 
the load. When Ql opens, the 
magnetic field in the inductor decays 
linearly, supplying power to the load. 
The current path is completed 
through the forward-biased flyback 
diode Dl. 

In this type of switching regulator, 
the inductor and capacitor form a 
low-pass filter. High-frequency pulses 
are applied to the input, and an 
averaged DC level comes out. The 
peak-to-peak ripple voltage is a func¬ 
tion of the switching period T and the 
values of the inductance L and 
capacitance C. As the frequency of 
operation is increased, the voltage 
ripple is reduced, but the supply 
becomes less efficient. 

Figure 2b illustrates the circuit con¬ 
figuration of the basic step-up 
switching-type voltage regulator. In 
this type of regulator, closing Ql dur¬ 
ing Ton charges the inductor. When 
Ql is opened, the inductor discharges 
through Dl into the load. The output 
voltage is determined by the rate of 
discharge according to the equation 

V = Lidi/dt) 
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Figure 1: 0/ocJc diagram of a typical linear series voltage regulator, such as the LMJI7, LM340 or 7305. The series regulator acts as a 
c^arying resistauce, dissipating excess poiver as heat to maintain a constant output voltage. 


A fast discharge delivers an output 
voltage higher than input Vw. 

Figure 2c shows a polarity- 
inverting switching regulator. As in 
the other cases, closing Ql charges 
the inductor during Ton^ When Ql is 
opened during Toff* there is a 
“kickback” voltage produced by the 
inductor as it discharges. This effect 
occurs elsewhere, too. For years, 
many of you have probably been put¬ 
ting reverse-biased diodes across 
relay coils, perhaps without thinking 
about it. The purpose of the diode is 
to dampen the high-voltage spike 
produced when a pulse is applied to 
the inductive relay coil. In the power- 
supply situation, rather than short 
out the voltage, diode Dl directs this 
opposite-polarity voltage to the load. 

Generally speaking, in all three 
cases, the output voltage Vot/r is 


regulated by controlling the ratio of 
Ton/T. This duty cycle can be altered 
in a number of ways depending upon 
the control method. Two of the more 
common approaches are variable 


You can experiment 
with a simple design 
for a nonisolated 
single-ended switching 
voltage regulator. 


pulse width (pulse-width modulation) 
and variable frequency. In a pulse- 
width-modulated switching regula¬ 
tor, the switching period T is fixed 
and the "on" time Ton varied. Con¬ 
versely, in a variableTrequency regu¬ 
lator, Ton is fixed and the “off" time 
Toff varied. 


The van able-frequency switching 
regulator is generally easier to design 
and build, since the magnetic flux 
developed in the inductor coil during 
the fixed on-time determines the 
amount of power deliverable to the 
load. This eases the design of the in¬ 
ductor because the inductor s operat¬ 
ing region within its characteristic 
curve is precisely defined. Operating 
frequency, which increases propor¬ 
tionally with the load, is primarily a 
function of the inductance L, 
capacitance C, and voltages Vts and 
Vot/r* 

The fixed-frequency pulse-width- 
modulated switching regulator varies 
the duty cycle to change the average 
power delivered to the load. This 
method is particularly advantageous 
for systems employing transformer- 
coupled output stages and is most 
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Figure lx The configurations of switching 
voltage regulators: the voitage-step-down 
(2a), voltage-step-up (2b), and polarity- 
inverting (2c) arrangements are depicted. 
The component shown as a switch is 
assumed to be a bipolar transistor driven 
in saturated switching mode. Some com¬ 
mercial designs may use field-effect tran¬ 
sistors. 
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Figure 3: Functional block diagram of the 78S40 switching-regulator integrated circuit. This component may be obtained 

from the supplier listed on page 45. 
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often used in commercial switching 
supplies with multiple outputs. This 
method is more complex and uses 
more components than variable- 
frequency supplies, but the advan¬ 
tages outweigh the extra cost in high- 
current applications. 

Typical operating frequencies of 


switching regulators range from 10 to 
50 kHz. However, there are some 
trade-offs. High frequencies reduce 
the ripple voltage at a price of 
decreased efficiency and increased 
radiated electrical noise. If the fre¬ 
quency is lowered, greater efficiency 
and less electrical noise will result. 


but larger coils and capacitors are 
needed. Also, a switching power sup¬ 
ply operating at 10 kHz can become 
quite annoying to listen to after a 
while. 

The most effective frequency range 
for optimizing efficiency and size 
with the components presently avail¬ 
able is around 20 kHz, This is out of 
the range of human hearing yet low 
enough to be within the switching 
speeds of most inexpensive transistors 
and diodes. As switching speeds of 
newly developed high-current semi¬ 
conductors increase and new ferrite 
components are introduced, practical 
operating frequencies will rise. 

There are many kinds of switching 
regulator circuits that I could present. 
My previous article, '"No Power for 
Your Interfaces? Build a 5 W DC to 
DC Converter" (reference 3), dis¬ 
cussed the construction of a 5-watt 
converter which produced ±12 volts 
from a ±5-volt input. This circuit 
was intended to facilitate powering 
linear interfaces and op amps (opera¬ 
tional amplifiers) when the only 
source available was the 5-volt logic 
supply. If you have such a require¬ 
ment, I refer you to that article. 

This time, however, Pd like to pre¬ 
sent circuits to meet a different need. 
In the example of the conventional 
power supply with which I began this 
article, the input/output voltage dif¬ 
ferential was so great that more heat 
than useful energy was produced by 
the supply. In a small electronic 
package which requires several watts, 
dissipated heat can be difficult to 
remove if the enclosure has no vents. 
This points out a need for a more effi¬ 
cient 5-volt regulator. While we Ye at 
it, we might as well make one that 
can accommodate up to 30-volt in¬ 
puts without significantly increased 
losses. 

One power supply that seems to be 
in demand lately is one with a 
±25-volt output for programming 
EPROMs (erasable programmable 
read-only memories, as discussed in 
last month's Circuit Cellar; see 
reference 2). While a three-terminal 
regulator can be used for this voltage, 
I see this as a ripe opportunity to 
demonstrate the step-up variety of 



Photo 3: Windmg the inductor for the switching supply of figure 6a. The turns of 
wire are neatly wound around a plastic bobbin, evenly distributed. 



Photo 4: Having been wound, the wire bobbin is placed between the ttvo of 

the pot core, which are screwed together to form the finished coil 
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switching regulator. One circuit well 
look at will therefore be a +5-voh to 
-h 25-volt converter suitable for 
EPROM-programming use, 

78S40 Switching Regulator 

In recent years, monolithic 
(everything built on one semiconduc¬ 
tor chip) linear voltage regulators 
have simplified power-supply design. 
Most systems have employed linear 
regulators because of their excellent 
reliability, low external parts count. 


and low cost. However, recent im¬ 
provements in high-speed switching 
transistors and low-loss inductors 
have made switching supplies more 
attractive. The real breakthrough 
came with low-cost LSI (large-scale 
integration) monolithic switching 
regulators, which contain practically 
everything but the inductor on a 
single chip. 

One of the many such integrated 
regulators available is the Fairchild 
78S40, which is shown in the block 


diagram of figure 3. The 7SS40 con¬ 
tains a current-controlled oscillator, 
current-limit sensor, voltage refer¬ 
ence, high-gain comparator, high- 
current op amp, transistor switch, 
and power-switching diode, A single 
capacitor sets the frequency range 
(adjustable between 100 Hz and 100 
kHz, but normally used at 20 to 30 
kHz), and one external resistor pro¬ 
vides current-limiting protection for 
the transistor and diode. Other than a 
few discrete resistors to set the output 
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Figure 4: Schematic diagram of a 5-voh, V 2 -amp step-down switching voltage regulator. For low currents, the 78S40s internal 
switching transistor and diode may be used. 


^SC 2N439B 



Figure 5: Schematic diagram of a 5-volt, 5-amp step-down switching regulator. An external heat-sinked transistor and diode are 
needed for the higher current. 
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voltage, only an inductor and capaci¬ 
tor are required to make a highly effi¬ 
cient switching power supply. The in¬ 
ternal Darlington-configured tran¬ 
sistor switch and diode are capable of 
handling up to 1,5 amps (peak) at 40 
volts. 

While virtually no calculation is re¬ 


quired to design a circuit that uses a 
three-terminal linear regulator, you 
have to do some math to arrive at the 
correct values for the external com¬ 
ponents to use with switching 
regulators, A simple circuit to 
demonstrate the math is a standard 
step-down regulator, as shown in the 


schematic diagram of figure 4. This 
circuit is a 30-volt input, y 2 “amp, 
-h5-volt regulator, with a computed 
efficiency of about 82%. The com¬ 
putation appears in the text box 
"Component-Value Calculation" on 
pages 44 and 45, 

In applications where the peak cur¬ 
rent is greater than 1 amp or where 
you need voltages greater than 40 
volts, an external diode and transistor 
should be used with the 78S40, If you 
want to experiment, figure 5 shows a 
regulator designed to provide +5 
volts at 5 amps. The component 
values were selected using the same 
equations described in the text box. 
After I had actually built the unit, 
however, 1 was unable to get a cur¬ 
rent greater than 3 amps out of it, I 
attributed this to using thinner wire in 
my inductor winding than I should 
have. 

Another switching-power-supply 
circuit that might prove useful to you 
is shown in figure 6, Configured as a 
basic voltage-step-up regulator, this 
simple circuit converts +5 volts to 
+ 25 volts. With the voltage- 
adjustment pot shown, the circuit's 
output actually can be adjusted 
within a range of +8 to +28 volts. 
Set to +25 volts, it can be used as an 
EPROM-programmer supply. The 
design current rating is 200 milli- 
amps, but this is dependent upon the 
output voltage. At 8 volts 1 measured 
175 milliamps, but at 25 volts the 
maximum current was only 30 
milliamps. Overall efficiency was 
about 70%, To achieve higher output 
currents at 25 volts, it is necessary to 
use an external switching transistor. 

Winding the Inductor 

The inductor coil in a switching 
regulator is designed for high power 
and large currents. Typically, the 
windings are around a ferrous core 
that is toroidal in shape, somewhat 
like a doughnut. The selection of a 
specific core size and core material for 
a desired inductance at a given steady 
current level is done through a set of 
iterative calculations using analytic 
curves showing permeability reduc¬ 
tion versus DC magnetizing force 
(measured in oersteds). 




Photo 6: A prototype of the step-up switching regulator of figure 6a. This circuit can 
be adjusted to produce voltages between +8 and +28 uoits. 
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The problem in selecting a core of 
suitable size and permeability is that 
all these parameters are interrelated. 
Rather than attempt to make every¬ 
one understand the curves and calcu¬ 
lations, I prefer to take a little poetic 
license, by choosing a core which is 
optima] for the types of switching 
supplies I have just described. The re¬ 
maining calculations are minor and 
less likely to discourage you from 
winding your own inductor. 

The core I have chosen is the Fer- 
roxcube 2213PA500-3C8, a pot-core 
set which differs from a pure toroid in 
that it consists of two cups which are 
secured together around a bobbin, 
around which, in turn, the windings 
are wound. Since the wire is wound 
on a bobbin rather than around the 
ferrite material itself, it is easy to 
change bobbins and experiment with 
various inductances produced by dif¬ 
ferent numbers of turns and kinds of 
wire. Figure 7 outlines the character¬ 
istics of type-2213 pot core. 

Two other factors are noteworthy 
in this selection. The type-2213 core is 
made in a variety of ferrite materials. 
I have chosen to use a type of 
material known as 3C8, which is a 
manganese-zinc ferrite substance with 
medium permeability and low losses. 
It is designed specifically for high- 
flux-density applications such as 
power supplies. 

The 2213PA500-3C8 is a fixed-gap 
pot core. Flux saturation is avoided 
by introducing an air gap in series 
with the magnetic path. The effect of 
this 0.025dnch gap is to flatten the 
hysteresis loop, allowing greater cur- 
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Figure 6ar A step-up regulator that converts H-5 uo/fs to -b25 volts, passih!}/ for use in 
an EPROM programmer. The output voltage may he adjusted within the range of +8 
to +28 volts. Current capacity/ depends on fine points of construction and on the 
voltage desired. 



Figure 6b: The measured curve of output voltage plotted against current for the step-up 
switching regulator of figure 6a. 
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Figure 7: Physical and electromagnetic characteristics of the Ferroxcube 2213PA500-3C8 pot core. The coil turns are wound around 
a plastic bobbin that fits between the two core halves, easing experimentation with different numbers of turns and different gauges 
of wire. 
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rent densities without saturation. An 
added plus is that it reduces the 
overall inductance per turn of wire 
and allows more turns of wire for a 
given inductance value. Pot cores 
work best when the windings com¬ 
pletely fill the core. 

The calculations for winding the 
specific inductors for the power sup¬ 
plies 1 have presented are relatively 
simple. For each core and material, 
the manufacturer specifies a propor¬ 
tionality factor Al, which is the in¬ 
ductance in millihenries per 1000 
turns. The inductance for any other 
number of turns N is then 

L = AiAP X 10-^ 


where 

N = number of turns 
L = desired inductance in 
henries 

= millihenries/1000 turns 

The 5-volt Vz-amp regulator pre¬ 
sented earlier required a 
275-microhenry inductor. For the 
2213FA500-3C8 core, Aj, - 500 
millihenries per lOOO turns. Plugging 
these values into the equation: 


~-V 


0.000275 X 1000000000 
500 


or 


N = 




X 10’ 




V550 

= 23 turns 

In addition to determining the re¬ 
quired number of turns, we must con- 


Component-Value Calculation 

Conditions: 

Vo (diode-saturation voltage) = 1.25 volts 
VsAT (transistor-saturation voltage) = 1.1 volts 
Vm = + 30 volts 
VoifT = +5 volts 
^auT (maximum) = 0.5 amps 
Vrippce < 1 % = approximately 50 millivolts 
= (internal reference voltage) = 1.3 volts 

Calculate; 

ip^EAK = ZiavT (maximum) 

= 2 X 0,5 
= 1,0 amps 

The peak-current rating of the transistor is 1.5 amps. 

Next, determine the value of the current-limiting resistor: 
RjC ~ 033/ ipEAK 
= 0.33/1 
= 0,33 ohms 

Calculate the Toif/TaFr ratio: 

Vo.;. + Vo 


Tow/To#-r — 


Vm VsAT VotfT 
^ (5 + 1.25)/(30 - 1,1 - 5) 

= 6.25/23.9 = approximately 0.26 

Therefore: 

Ton ~ 0.26 Tqff 

It is desirable to have the operating frequency of a switching regulator above 20 kHz 
(yielding a 50-microsecond period T), but neither Ton nor Toff should be less than 10 
microseconds for the 78S40 device. If we arbitrarily choose Tppp to be 40 
microseconds, then the values of the oscillator-timing capacitor (Cr) and inductor (L) 
are computed as follows: 
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sider the wire size and available space 
within the core. The objective is to fill 
the core, yet maintain a wire size that 
will carry the highest currents in- 
volved. There exist tables and charts 
of wire size, circular mils per ampere, 
and available-area specifications for 
exact determinations. As a rule of 
thumb, with designs like the ones 
presented here, the best tactic is to use 
the largest wire size that will fit for 
the required number of turns* If the 
pot core is not completely filled, the 
effect is not disastrous, but the true 
inductance could be as much as 10% 
less than calculated. 

In Conclusion 

I consider this subject a bit of a shot 
in the dark* I have found that as 1 
build miniaturized electronic devices 
for my own use I can no longer toler¬ 
ate the large volume, weight, and in¬ 


efficiencies of linear-regulated power 
supplies. This article is a progress 
report on some of the circuits 1 have 
been experimenting with lately. 

I don't anticipate any sudden short¬ 
age of ferrite cores as a result of the 
publication of this article. In my 
opinion, switching power supplies 
will come to have a very significant 
role, but mostly in commercially pro¬ 
duced products. The greatest benefit 
of using this technology is the savings 
in energy and materials in large-scale 
production. 

Next Month: Have you ever wished 
you could call your computer by 
telephone and give if commands by 
pushing the buttons on a Touch Tone 
receiver? In Decembers Circuit 
Cellar well look at several schemes 
for decoding DTMF (duaTtone, 
multiple-frequency) signals. ■ 


Parts Source 

A switching-regiilator kit is available 
to experimenters. The kit corttarns one 
Fairchild 78S40 integrated circuit, fivo 
2213PA500-3CS pot-core hahes. arui 
two plastic bobbins: it is available 
postpaid in the United States for 
$11.50. Only prepaid orders will be ac¬ 
cepted. Send check or money order to: 

The MicroMint, Inc 

917 Midway 

NY 11598 
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Cy = 0*00045 

= 0*00045 X 0.000040 
= 0.018 

Using a O.OZ-inicrofarad standard capacitor value. Toy and Toer really turn out to 
be: 


Toy “ 11.6 flS 
Tory ^ 44 MS 

T = 4- Toff ~ 55.6 pS 

Cr - 0.02 mF 

For the inductor: 

^ ^ (Vglt ~F Vq) {Tqff) 

IpEAK 

^ {5 F 1*25) X 0.000044/1 
= 275 mH 

The output-capacitor value C is calculated from the ripple requirements: 

(leeA.) {T) 

= 1 X 0*0000556/8 X 0,05 
= 139 mF (use standard 220 ^F) 

Finally, compute the values of the two resistors required for the sampling network. 
Assuming that the comparator-input current is 1 miiliamp (the comparator will work 
down to 100 microamps) then: 

R1 F R2 = 5 k-ohms 

R2 ^ {R1 F R2) (V^^.fVavr) 

= 5 k-ohms X 1*3/5 
= 1.3 k-ohms 

Select R2 = 1.3 k-ohms and use a 10-k-ohm potentiometer for Rl. 
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copy output f 

CENTRONICS PRINTERS 
3 SERIAL MODEL 737 

The closest Ihing lo loiter quality 
print lor under $1000. 

LkSl S1045 SPECIAL $795. 

737-1 Parallel Interface 
Ust $995 SALE PRICE $69$, 

PLUS EXCITING REBATE OFFER 
ON CENTRONICS PRINTERS 


CLEARANCE ZENITH COLOR 
VIDEO MONITOR $349. 

SUPER SELLING TERMINALS FROM 
LEAR SIGLER/We have the foUow- 
ing Lear Siegler terminals In stock 
at prices too low to print I CoU for 
quotes 

ADM-3A/Industr,y*£ lovorite dumb 
terminal for some very smart 
reasons/ 

ADM-3A + NE W from Lear Siegler. 
CALLt 

IT IS HEREI It is the new Intermedi¬ 
ate Terminal Irom Lear Siegler. 

NEC COLOR MOHITOR/RECEIVER 
HIGH RESOLUTION/ 


NOVATION CAT ACOUSTIC 
MODEM Answer Originate 

NEWI D-CAT Direct Connect , 

Modem from Novation. I 

MATROX PRODUCTS/Compumarl i 
stocks the complete line. 

DYSAN DISKETTES/Slngle side, 
single density. Hard or Soft S ©ct or ■ 
$S.©a.! 

MEMOREX 340r5/5i/4 disks Sl.aS.i 
/with hub ring lor Apple $3,50,' 
MEMORY INTEGRATED CIRCUITS/ 
Call for quantity discounts when 
ordering over 60 units. 


RM EXPANSION ACCESSORIES 
FOR AIM-- 

CALL SPECS AND PRICES 


APPLE m IS IN STOCX/Apple m 

Information Analyst Package— 
120K Apple in. Black and White 
Monitor 12". and Information ana¬ 
lyst software, 

TOP SOFTWARE PACKAGES FROM 
GOMPUMART 

VISICALC/FOP APPLE/FOR HP/ 
FOR COMMODORE/FOR ATADI 


Composite video using BNC con¬ 
nectors. 8-Pin connector (or VCR/ 
VTR video loop In/Out and 
television reception. 


MOTOROLA 4116 (IQQ Nano¬ 
second Plastic) $4.50 



SANYO MONITORS AT LOW COM- 
FUMART PRICES/Sanyo's new line 
of CRT data display monitors are 
designed for the display of alpha¬ 
numeric or graphic data. 

9"SANYOB/W $169. 

12" SANYO B/W 
12" SANYO W/ 

GREEN SCREEN 
13" SANYO COLOR 


NEWI GILTRONIX RS 232 SWITCH/ 

The ultimate in flexibility. You can 
connect Ihre© peripherals to one 
computer or three computers to 
one peripheral. Switches the eight 
most Imporianl RS 232 signals 


DEC LSldl/Ccmpumarl now 
oifor."’ thi- ':--ntlre product line. 

CALL FOR PRICES AND DELIVERY 


Visit our giant 

ANN ARBOR STORE 

1250 North Main Street 
Ann Arbor. Michigan 

F*?£E CATALOGS 

MICRO DEC PDP/ 


HP-41C CALCULATORS 
MEMORY MODULES for storing 
programs of up to 2000 lines of 
program memory. 

’EXTRA SMART" CARD HEADER, 
Records programs and data back 
onto blank magcards. 

THE PRINTER. Upper and lower 
case. High resolution plotting Port¬ 
able thermal operation, 
APPUCATION MODULES 


SOFTWARE FROM APPLE/Apple 

Plot (the perfect graphic comple¬ 
ment tor Vislcalc/Dow Jones News 
Si Quotes/Apple Fortrom/Apple 
Writer/Pascal Language System/ 
Controller Business System 

PERSONAL SOFTWARE/Vlsldex/ 

VisiTrend/VisiPlot/VisiTerm 
MUSE/Super Text 



Apple Soltware 

MOUNTAIN COMPUTER/ 

Expansion accessories for Apple/ 
Super Talker/The Music System/ 
ROM plus board with Keyboard 
tnter/ROM Wrller/Clock Calen¬ 
dar/AtoD and Dtp A Converter/ 
Clock for Apple/CPS MulHIunotlon 
Board 


VIDEX/Video Term (80 coL x 24 
line, 7x9 Matrix plug incompati 
ble board for Apple It) w/wo 
graphics EPROM/SSM Serial & 
Parallel, Apple Inleriace/ABT's 
Numeric Key Plan/Colifarnia 
Microcomputer Keyboard 



OMNI aio PRINTER FROM TEXAS 
INSTRUMENTS CALL US 

The 820 RO PACKAGE Includes 
machine mounted paper troy and 
cable. A compressed print option 
and device forms control are 
standard features, 

THE 820 KSR PACKAGE includes 
fully ASCII Keyboard plus all of the 
iecrtures of the RO, 


The original 
and most com 
plete catalog 
of micro-corn- 
puters, acces¬ 
sories and 
peripherals. 


LSi-n Systems 
conligured and 
Integrated with 
other manufac¬ 
turers compat¬ 
ibles. The first, 
best DEC based 
systems catalog. 


Send ioi them} 


NEW SUPER 41-CV SYSTEMS ^ith 
Quad RAMS built-in. Maximum 
memory on-boord leaves slots 
open for Application Pacs and 
peripherals, 

+ CARD READER 
+ CARD READER -F PRINTER 
QUAD RAMS equivalent to four 
Memory Modules all packed 
in one. 


VIC 20 personal COMPUTER 
FROM COMMODORE 

$299. 


IMPORTANT ORDERING INFORMATION contingerLl upon receipts of signed purchase order 

CAUU 800 343-5504. in Massachuseita (617) 491-2700, phones open SALE PRIC^ Valid lor month of magazine date only—all prices sub- 

from 8,30 am to 700 pm Mon-Fil IL-OO am. to 400 p.m &aL Ject to change without notice. Our Ann Arboi reioil store i$ open 

PCsi Accepted from Dun 8c Bradsfreef raled companies—shipmeni 11,00 a m to 7,00 pm Tue&Fa lOOO a,m to 500 p.m on Saturdays, 



























XEROX 
820 IS 
HERE 

CALL US FOR PRICES ON TOUR 
SFECinC CONnCURATlON. 




<-im 


' FROU ROCKWELL 

I 

THE SMALL SYSTEM FOR 
CHRISTMAS BUYING 


Our AIM Starter System tor Educa¬ 
tional Se Uaborotorv us© Includes 

4K AIM/BASIC & ROM/ASSEMBLER 
A ROM/POWER supply EGl EN¬ 
CLOSURE/CRAIG TAPE RBCORNER. 


ACCESSORIES FOR AIM STARTER: 

PL 65 High Level Language/Paper 
lor the Aim (roll)/Rockwell's 4 slot 
Motherboard/ 

WE ALSO CARRY EM EXPANSION 
ACCESSORIES FOR THE A1M-6S. 


w- 

^ $1895 


SAVE OVER S20a ON OUR BEST 
SELLING APPLE SYSTEM/ System 
includes a 46K Apple JL Apple 
Disk, DOS 3-3 and Controller and a 
Sup R MOD RF Modulator. 

Ust S2209. 

EXCLUSIVE FOR THE APPLE: 

Magic Wand, Videx, Z-80 soltcard 
CReqiiires 48K Apple and disk). 

COMPLETE SUB-SYSTEM $925. 
APPLE ACCESSORIES 
CHOOSE FROM: Silentype Printer 
w/x lac©/Light Pen/Easy Writer 
(80 col, need a Videx)/Clock lor 
Apple. 

FROM MICROSOFT 16K RAM 
Board/FORTRAN. 

FROM COMPUTER STATION: 

Hi-Res Dump lor 460 Printer. 

OUR APPLE INVENTORY IS COM¬ 
PLETE, WE VE GOT IT ALL- 


CONSTELLATION Backend Net¬ 
work with up to 64 CPUs, 

MIRROR Videotape backup and 
up to 20Mb storage. 

CALL US FOR PRICES ON YOUR 
SPECIFIC CONnaURATlON, 


^Bopplc'oomputer 

Authodaed Dealer 
Accept No Less 



Rockwell International 
Authodaed Dealer 
Accept No Less 


800-343-5504 

C kH- r»-» ' IN MASS CALL 617.491-2700 

•jnm^lCOMPUMART 

65 Bent Street, Dept 111 
PO Box 568, Cambridge, MA 02139 

Fl'omTHL LEADER.,. 

We just might be the largest independent small systems dealer in the country. Here's why: 

COMPUMART has been serving the computer needs ol Industry since 1971 
We stock, for immediate shipment, only those products Irom the finest micro-computer 
manufacturers 

And any product, except software, can be returned within 10 days for a fuE refund—even 
ii you just change your mind, We also honor ah manufacturers' warranties. Our expert 
technicians will service any product we seh 

Call us for more information on products, product configuration and service. Our phones 
are open Monday thru Friday 0:30 a,m, to 7:00 p m. and Saturday MiOO a m to 400 pm 
We have a staff of highly knowledgeable sales people waiting to hear from you, and 
to help. Because service is what we're oh about, 
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Fundamentals of Relational 
Data Organization 


Joel Neely and Steve Stewart 
Janus Systems 
FOB 266 

Henderson TN 38340 


Both mathenfiaticians and computer scientists use the 
word elegant to describe a concept of exceptional clarity, 
simplicity, and utility. By those standards, the relational 
model of data organization is most elegant. One of the 
principal advantages of this model is its foundation upon 
a formal mathematical theory that allows its concepts to 
be defined and examined with great precision. 

This article discusses the basic concepts of the rela¬ 
tional approach to data organization and looks informal¬ 
ly at the practical benefits of the model. We should point 
out that our emphasis is on data organization, to the ex¬ 
clusion of other interesting and important issues in data¬ 
base system design, such as the syntax and features of the 
data-definition and data-manipulation languages. 

The Sample Data Base 

As an example of the capabilities of the relational 
model we will use a personnel data base, which is to be 
developed for the use of a data-processing manager. It 
should contain the following information: the name of 
each employee (EMP), the languages that the employee is 
familiar with (LNG), the number of years the employee 
has used each language (USE), the employee's position 
within the organization (POS), the employee's years of 
experience with the company (EXP), the employee's 
hourly pay rate (PAY), the current project to which the 


About the Authors 
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Sciences department at Memphis State Universit}/, is president of Janus 
5}/stem5, a custom software firm, 
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employee is assigned (PRJ), and the project manager on 
each of these projects (MGR). 

PERSONNELl (see table 1) shows a small sample of 
data that might be stored in this data base and gives the 
structure of the data base, (In the structure diagram head¬ 
ings, parentheses enclose groups of data that may be re¬ 
peated, while an underline indicates Jcey columns whose 
values identify an entire entry,) 

With the design of PERSONNELl, any request of the 
form: 

Tell me something about employee E 

may be satisfied easily. However, it is much more dif¬ 
ficult to respond to the following requests: 

List the names of all employees who use language L 
Teil me the manager of project P 

Display the names of aH employees assigned to project P 
Change the manager of project P to employee E 

Through a process known as normalization, the 
organization of the data may be revised to increase the 
flexibility with which it can be used. Before presenting 
the details of this process, we need to establish some ter¬ 
minology. 

A relation is a two-dimensional table (as in PERSON¬ 
NELl) consisting of horizontal rows and vertical col¬ 
umns. The advantage of this form is that almost everyone 
is famUiar with data presented as a simple table. No two 
rows in the relation may be identical; there must be some 
combination of columns—a key—whose values will 
uniquely identify each row. In our example, we gave each 
employee a unique name, so EMP may be used as a key in 
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CRTFORM 


CRTForm is a comprehensive package 
for creating interactive programs. 

Good programming starts with clear 
specifications. CRTForm saves time by 
gathering those specifications with a field- 
oriented editor The editor can be used to 
manipulate and modify input and system 
fields, as well as to assert any of a com¬ 
plete group of input specifications. 

A forms manager maintains the specifi¬ 
cations. It allows the analyst to create and 
modify random access files of forms. The 
form files contain the field attributes of 
forms as well as aulhor, comment, and 
revision information. 

System analysts can easily produce 
documentation by using CRTForm to print 
field attributes and images of forms, In 
addition, a special Test mode allows the 
end user to lest and verify the forms be¬ 
fore any code is produced. 

CRTForm's code generator produces 
the Pascal, BASIC. COBOL. FORTRAN. 
PL 1, Z-80. or Ada source text necessary 
to interface to the runtime module. 

The runtime module assures Ihe user 
of consistent interacfion with the coriv 



pleted application program This reduces 
training time, and eliminates the frustra¬ 
tion common in the use of many large 
programs. 

The package automatically produces 
documentation and provides capabilflies 
for runtime enhancements. The program¬ 
mer can dynamically lock and unlock dis¬ 
plays. erase, skip, and reset fields. In 
addition, the system provides for redrrec- 
lion of field access and enables the pro¬ 
grammer to send spectaltzed error and 
comment messages. 

The system is terminal independenl, 
This means that forms created for one ter¬ 
minal can be used on a lermnial requiring 
different control sequences, Function 
keys can be configured for special 
applications. 


CRTForm is intended for use by sys¬ 
tem houses, program developers and 
OEMs. It is available under the CP M. 
UCSD. Apple Pascal. RT-11, and 
RSX-11M operating systems. 

Statcom is a corporatfon specializing in 
software development tools and tech¬ 
niques. In addition to CRTForm, we offer 
an end user oriented report generation 
package. Please call or write for further 
information, 



/ 



PROGRAMS THAT WRITE PROGRAMS 





Our incredible 
low prices Just 
got 2% lower. 


Haveamerry 
computer and a 
happy software. 

lake an additional 2% off our listed prices, until December 24. 


16 K RAM KITS 


NEC 4116 200 ns . 17,95 

DISKETTES 

MD 525-01.10.16 .. 26.50 

MD 550-01.10,16 . 44.50 

MD 577-01,10.16 . 34.80 

MD 557-01.10.16 . 45.60 

FD 32 OR 34 -9000 . 36.00 

FD 32OR 34-8000 .... 45.60 

FD 34-4001 . 40.60 

DISKETTE STORAGE 

5V." PLASTtC LIBRARY CASE __ 2.50 

8 ' PLASTIC LIBRARY CASE . 3.50 

RUSTIC STORAGE BINDER WITH INSERTS ... 9.95 

PROTECTOR 5*1' . 21.95 

PROTECTORS'... . 24,95 


INTEGRATED 
COMPUTER SYSTEMS 


NORTHSTAR CALL 

ALTOS CALL 

ZENITH Z89 CALL 

CALIF COMPUTER SYSTEMS CALL 

MORROW DESIGNS . CALL 


PRINTERS 


ANADEX DP 9500 ....,,. 1295.00 

ANAOEX DP 9501 .. 1295.00 

CENTRONICS 739 . 785.00 

C-ITOH 25CPS PARALLEL .. 1440.00 

C-rrOH 25 CPS SERIAL .... 1495.00 

C-ITOH 45 CPS PARALLEL .. 1770.00 

C-ITOH 40 CPS SERIAL .. 1870.00 

C-ITOH TRACTOR OPTION . 195.00 

EPSON MX-80 . SCALL 

EPSON MX-80 F/T ... SCALL 

EPSON MX-100 GRAPHIC .. SCALL 

EPSON GRAPHICS ROM . 90.00 

I0S-445G PAPER TIGER ..... 779.00 

IDS-460G PAPER TIGER ---- 945.00 

IDS-560G PAPER TIGER . 1195.00 

INFOSCRIBE 500 9X9, 150 CPS . 1495.00 

MALIBU 200 DUAL MODE . 2995.00 

NEC SPINWRITEH 3510 SERIAL RO . 2195.00 

NEC SPINWRITER 3530 PARALLa RO . 2195.00 

NEC SPINWRITER 7710 SERIAL RO .. 2645.00 

NEC SPINWRITER 7730 PARALLEL RO . 2645,00 

NEC SPINWRITER 7700 0 SELLUM OPTION .. 2795.00 
NEC SPINWRITER 3500 SELLUM OPTION .... 2295.00 

OKIDATA MICROLINE80 . 399.00 

OKIDATA MICROLINE 62A . 569.00 

OKIDATA M1CflOLINE83A . 899.00 

OKIDATA MICHOLINE 84 . 1199.00 


MODEMS 


NOVATION CAT ACOUSTIC MODEM . 145.00 

NOVATION 0-CAT DIRECT CONNECT MODEM .. 155.00 

NOVATION AUTO-CAT AUTO 

ANSWER MODEM ... 21900 

NOVATION APPLE-CAT . 349.00 

UDS 103 LP DIRECT CONNECT MODEM . 175.00 

UDS 103 JLP DIRECT CONNECT/AUTO 

ANSWER __ 209.00 

O.C. HAYES MICROMODEM IMAppla) . 299.00 

D C, HAYES 100 MODEM (S-100) .......... 325.00 

D.C. HAYES STACK Smart Modem (HS 232) .. 249.00 
LEXICON LX-11 MODEM ... 115.00 

APPLE HARDWARE 

VERSA WHITER DIGITIZER . 209.00 

ABT APPLE KEYPAD .... 119.00 

MICROSOFT Z-80 SOFTCARO .. 299.00 

MICROSOFT RAMCAHD . 170.00 

ANDROMEDA 16K CARO .... 170.00 

VIDEX 80 X 24 VIDEO CARO .. 299.00 

VIDEX KEYBOARD ENHANCER . 99.00 

M&RSUPERTERM 60 X24VI DEO BOARD .... 315.00 

NEC 12 'GREEN MONITOR .. 235.00 

SANYO 12'MONITOR(B&W) .. 249.00 

SANYO 12' MONITOR (Green) . 279.00 

SANY013’COLOR MONITOR ........._ 469.00 

TEECO 12* HIGH RES GREEN MONITOR - 159 00 

SSM AlO BOARD (INTERFACE) A&T . 165.00 

SSMAIO BOARD (INTERFACE) KIT . 135.00 

SSM IEEE488 INTERFACE ................ 369.00 
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MOUNTAIN HARDWARE 


CP/M SOFTWARE 


TRS'SO MOD I HARDWARE 


CPS MULTIFUNCTION BOARD . 209.00 

SUPERTALKER SD20O . 259.00 

ROMPLUS WITH KEYBOARD FILTER . 179.00 

ROMPLUS W/0 KEYBOARD FILTER . 130.00 

KEYBOARD FILTER ROM . 49,00 

COPYROM . 49,00 

MUSIC SYSTEM . 459.00 

ROMWRITER . 149.00 

APPLE CLOOK . 252,00 

A/D 4 D/A . 299.00 

EXPANSION CHASSIS . 625.00 

VISTA COMPUTER CO. 

APPLE 40 Track Drive A40 (163 KBytes) . 389.00 

APPLE80Track DriveA0O(326KBytes) . 549.00 

APPLE 160Track Drive A160(652 KBytes) ... 799.00 

APPLE 60 Column Card . 329.00 

APPLE 8 Incti Disk Drtva Controller . 549,00 


CALIF. COMPUTER SYSTEMS 

S-100 BOARDS 


2200A MAINFRAME . 359.00 

2032A 32K STATIC BAM . 599,00 

2065C 64K DYNAMIC RAM . 499.00 

2422 FLOPPY DISK CONTROLLER 5 CP/M .... 339.00 

2710 FOUR SERIAL I/O . 249.00 

2718 2 SERIAL/2 PARALLEL I/O . 269.00 

2720 FOUR PARALLEL I/O . ... 199.00 

2810 2-80 CPU .. 249,00 

APPLE BOARDS 

7710A/D ASYNCHRONOUS SERIAL 

INTERFACE . 139.00 

7712A SYNCHRONOUS SERIAL INTERFACE ... 149.00 

7424A CALENDAR/CLOCK . 99.00 

772aA CENTRONICS PRINTER INTERFACE .... 99,00 

APPLE SOFTWARE 

MAGIC WINDOW WORDPRQCESSOR . 89.00 

MAGIC WAND . 275.00 

WORDSTAR-APPLE . 259,00 

MAILMERGE-APPLE (REQUIRES WORDSTAR) 90.00 
SPELLSTAR-APPLE (REQUIRES WORDSTAR) , 169,00 

DATASTAR . 199.00 

EXPEDITER II APPLESOFT COMPILER . 89,00 

PFS; PERSONAL FILING SYSTEM . ' 79.00 

PFS; REPORT GENERATOR . 79,00 

ASCII EXPRESS TERMINAL PROGRAM . 59.95 

Z-TERM COMMUNICATIONS SOFTWARE ..,, 89,95 

MICROSOFT FORTRAN . 165,00 

MICROSOFT COBOL . 550,00 

DB MASTER 2.4 . 179.00 

VISICALC 3.3 . 169,00 

VISIPLOT . 149,00 

VISIDEX . 169.00 

CCA DATA BASE MANAGER . 99,00 

A-STAT COMPREHENSIVE STATISTICS PKG ... 119,00 

APPLE GAME SOFTWARE 

SPACE EGGS . 24,95 

POOL 1,5 . 29.95 

RASTER BUSTER . 24.95 

GORGON . 32.95 

APPLE PANIC . 24.95 


MICROSOFT BASIC-80 . 299,00 

MICROSOFT BASIC COMPILER . 319.00 

MICROSOFT FORTRAN-aO . 399,00 

PEACHTREE SYSTEMS ... CALL 

MAGIC WAND (REQUIRES CP/M» ) . 275,00 

WORDSTAR (REQUIRES CP/M® 1 . 325,00 

MAILMERGE (REQUIRES WORDSTAR) . 110,00 

SPELLSTAR (REQUIRES WORDSTAR) . 199.00 

DATASTAR .. . , 249,00 

SPELLGUARD . 239.00 

CP/M PICKLES & TROUT FOR TRS-BO II. 175.00 


MORROW DESIGNS 

FLOPPY DISK SYSTEMS 

Controller, P.S., Cadies, Microsoft Basic, CP/M* , A & T 


DISCUS I (Single Drive-2SO K) .. 799,00 

DISCUS! (DualDfive-SOOK) . 1429.00 

DISCUS 20 (Single Drlve-500 K) . 869.00 

DISCUS 2D (Dual Drive-1 MEG) .. 1499.00 

DISCUS242(SingleDnlve-1 MEG) . 1099.00 

DISCUS 24 2 (Dual Drtve-2 MEG) .. 1999.00 

HARD DISK SYSTEMS 

Controller, P.S., Microsoft Basic, CP/M, AST 

DISCUS M10 (10 Megabytes) . 2949.00 

DISCUS M20 (20 Megabytes) . 3829.00 

DISCUS M26 (26 Megabytes) . 3949.00 


DECISION 1 COMPUTER 

2-80A, CP/M. NIX (UNIX Identical), 32 tc 1 MEG Of 


memory 

Floppy and/or Hard Disk . CALL 

SD SYSTEMS 

S-100 BOARDS 

VERSAFLOPPV II AST . 389.00 

VERSAFLOPPy II KIT . 329,00 

SBC 200 (2-00 CPU) AST .. 369,00 

sac 200 (2-80 CPU) KIT . 299,00 

Z-80 STARTER KIT . 289.00 

EXPANDORAM II KIT (OK) .. 220.00 


We buiR a reputation on our 


reRCOM DATA SEPARATOR 27,00 

PERCOM DOUBLER II ,.. 159.00 

DOUBLE ZAP II/80 . 45,95 

TANDON 80 TRACK DISK DRIVE . 429.00 

TANDON 40 TRACK DISK DRIVE . 299,00 

LNW DOUBLER WITH DOSPLUS 3,3D . 159.00 

TRS-80 SOFTWARE 

NEWDOS/80 2.0 MOD I . 139.00 

UZV WRITER MOD I . 125,00 

PROSOFTNEWSCRIPTMODMII . 99.00 

SPECIAL DELIVERY MOD I,III . 119.00 

X-TRA SPECIAL DELIVERY MOD 1,111 _ . 199,00 

TRACKCESSMODI . 24,95 

OMNITERM SMART TERMINAL MOD Mil . 89.95 

MICROSOFT SASIC COMPILER FOR MOD I .... 165.00 


CORVUS 

FOR S-IOO, APPLE OR TRS-80 
MOD 1,11 

Donlroller, Case/P S. , Operating System, AST 


5 WIegabytes . 3245.00 

10 Megabytes . 4645,00 

20 Megabytes . 5545.00 

MIRROR BACK-UP . 725.00 


SUPPLIES 

AVERY TABU LAB LES 

1.000 3’^ X . B.49 

X . 14.95 

5.000 3V! X . 19.95 

UARCO PAPER (Prices F.O.B. aP,) 

9V?X 11 IBibrthIta . 29.00 

i4y,x 11 laibwmte . 39.00 

We stock a complete line of computer covers, printer rib¬ 
bons, print wbaeEs & NEC mimbEes--^CALL US FCR YOUR 
NEEDS. 

prices and your satisfaction. 



We Quaranlee everylhing we sell lor 30 days, 11 anything Is 
wrong, [ust [eturn the llem and we'll make it rigtil And, of 
course, we‘11 pay Ihe shipping charges. 

We accept Visa and Master Card on all crders. COD orders 
accepted up lo £300.00, 

Please add £2.00 for standard UPS shipping and handling 
on orders under 50 pounds, delivered in the continental U.S. 
Call us lor shipping charges on Items lhal weigh more than 50 
pounds Foreign, FPO and APO orders please add 15% for 
shtpping Calitarnta residents add 6% sales tax 

The prices quoted are only valid tor stock on hand and all 
prices are subject to change without notice. 


( 213)7060333 


31245 LA BAYADRIVE, WESTLAKE VILLAGE, CALIFORNIA 91362 


CP/M is a registered trademark of Digital Research. 
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Small Business 
Systems User! 

WHEN BUYING CHECKS, 
STATEMENTS AND 
INVOICES — LOOK FOR 
THIS MARK; 



ON THE DOOR OF YOUR 
COMPUTER STORE 


DFS Computer Forms are 

• Sold by a Local Business 

• Satisfaction Guaranteed 

• Available in Small Quantities 

• Compatible with Existing 
Software 

• Very Economical 



P.0, Box 643 • Townsend, MA. 01469 


PERSONNELl, In practice, there may be more than one 
way to construct a key to a relation. Social-security num¬ 
ber and time-clock number are values that might also be 
used to identify an individual employee. 

Normalizing the Data 

The first step in normalizing our personnel-data design 
is based on the following rule: 

RULE 1: For all rows, each column must take a "simple** 
value, ie: a single value without repetition. 

In PERSONNELl, the columns labeled (LNG, USE) and 
(PRJ, MGR) are in violation of this rule, because an 
employee may know more than one programming lan¬ 
guage and may be assigned to more than one project. By 
duplicating the nonrepeating values EMP, POS, EXP, 
and PAY for each combination of values for the repeating 
groups (LNG, USE) and (PRJ, MGR), the entire relation 
may be represented in first normal form, as shown in 
PERSONNEL2 (see table 2), 

Notice that in PERSONNEL2, the column EMP is no 
longer sufficient to identify a row. Multiple rows may be 
present for an employee who has more than one entry for 
language use or project assignment. One possible solu¬ 
tion is to consider the combination of EMP, LNG, and 
PR] as a key, since those three values together are suffi¬ 
cient to identify a single row. 

It would appear at first that PERSONNEL2 represents 
a step backward, not only because it requires much more 
space than PERSONNELl, but also because responding 
to the requests 

Change employee E's position to S 

Add the assignment of employee E to project P 

Make employee E the manager of project P 

has become much more difficult. This problem is 
addressed by the remaining normalization steps, which 
are based on the concept of dependence. 


PEFJSONNELI: 

EMP (LNG, USE) POS EXP PAY (PRJ, MGR) 


Bogard 

COBOL,3 
FORTRAN,2 

Sr Prog 

4 

25.00 

Payroll.Smlth 

A/R.Jonas 

Dalton 

COBOU2 

PU!,1 

RPG.3 

Sr Prog 

3 

24.00 

Inventory, Fitch 

Fitch 

COBOL,4 

PrJ Mgr 

2 

32.50 

Inventory, Fitch 

James 

COBOL, 5 
GPSS.2 

Sys An! 

2 

29.00 

A/R Jonas 

Oatacomm, 

Spivey 

Jonas 

AMBIT, 1 
BLISS,2 
COBOL1 
Pascal,3 

Prj Mgr 

1 

31.00 

A/R Jonas 


Table 1: PERSONNELl, a sample of a personnel data base 
set up as a nonnormalized table, 
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Pocket Computer and Save ^60 


I 





Lets ^mi yiSG a recorder to load and save 
your programs arid data on casserce^. 
Get liard copy printouts, coo. With AC 
adap teif charger, three rolls of paper. 


Cassette Interface 


Printer 

Cassette Interface 


Save 59^ 


Store and load programs on casserces. 
Cable and plugs included. Batteries 
extra. Retarder not included 


The first programmable computer so 
small it fits in a Christmas stocking. 
Like a calculator, it has 15 built-in 
functions that are iminediacely avail¬ 
able, Plus, there's 26 memories and 
numeric output with a 10-rligit man¬ 
tissa and a 2-digit exponent- To com¬ 
pute trig and angular functions, for 
example, it works just like a calcula¬ 
tor and with the same precision. 

Unlike a calcularor, the real power of 
the Pocket Computer is in its ability 
to run our own, or user-written, pro¬ 
grams in BASIC- The l424'Step 
memory can be partitioned into mul¬ 
tiple programs. 

And the full alphanumeric display 
permits writing programs that 
prompt in plain English aod display 


answers with comments. The Edit 
and Debug mode make program¬ 
ming easier than it is with a pro¬ 
grammable calculator. Inputting is 
simplified with the typewriter-style 
keyboard and separate 20-key num- 
berpad. The LCD shows 24 charac¬ 
ters with automatic scroUing and 
manual playback for longer lines. 
Another thing: memory is retained 
even when the powder is off. 

By adding the Cassette interface, 
anyone can immediately run our soft¬ 
ware, And look what’s available! 
Electrical and Civil Engineering, 
Aviation, Surveying, Real Estate, 
Business Statistics, and more. You 
can't buy a smarter gift. Better hurry 
—sale ends Dec, 2 7 th, 


The bluest name in little computers'^ 

A DIVISION OF TANDY CORPORATION ■ OVER 8000 LOCATIONS WORLDWIDE 

Pfirci iTiay varj- ac individiinE tlsaScri 










PERSONNELS: 


EMP 

ENG 

USE 

POS 

EXP 

PAY 

PRJ 

MGR 

Bogard 

COBOL 

3 

Sr Prog 

4 

25.00 

Payroll 

Smith 

Bogard 

COBOL 

3 

Sr Prog 

4 

25.00 

A/R 

Jonas 

Bogard 

FORTRAN 

2 

Sr Prog 

4 

25.00 

Payroll 

Smith 

Bogard 

FORTRAN 

2 

Sr Pfog 

4 

25.00 

A/R 

Jonas 

Dalton 

COBOL 

2 

Sr Prog 

3 

24.00 

Inventory 

Fitch 

Datton 

PUI 

1 

Sr Prog 

3 

24.00 

Inventory 

Fitch 

Dalton 

RPG 

3 

Sr Prog 

3 

24.00 

Inventory 

Fitch 

Fitch 

COBOL 

4 

Prj Mgr 

2 

32.50 

Inventory 

Fitch 

James 

COBOL 

1 ^ 

Sys An I 

2 

29.00 

A/R 

Jonas 

James 

COBOL 

5 

Sys An] 

2 

29.00 

Datacomm 

Spivey 

James 

GPSS 

2 

Sys Anl 

2 

29.00 

A/R 

Jonas 

James 

GPSS 

2 

Sys Anl 

2 

29.00 

Datacomm 

Spivey 

Jonas 

AMBIT 

1 

Prj Mgr 

1 

31.00 

A/R 

Jonas 

Jonas 

BLISS 

2 

Prj Mgr 

1 

31.00 

A/R 

Jonas 

Jonas 

COBOL 

1 

Prj Mgr 

1 

31.00 

A/R 

Jonas 

Jonas 

Pascal 

3 

Prj Mgr 

1 

31.00 

A/R 

Jonas 


Table 2: PERSONNEL2, the data from PERSONNEL! arranged into first normal form. 



It Makes Kids Think. 


The Turtle is the perfect teaching and learning tool for 
mathematics or programming because abstract ideas are 
made visible and concrete. This small robot is easy to connect 
and Simple commonds can be mastered in minutes. Students 
absorb powerful ideas while having tun programming the 
Turtle to move, blink, beep, draw, or use its touch sensors. In- 
tedaces for APPLE, Aton and S-100 bus computers are avail' 
able. The following books are also available from Terrapin. 
Mindstorms $12.95 Artificial Intelligence $18.95, Katie and the 
Computer $6.95, Small Computers $9.95, Turtle Geometry 
$20. Add $2.00 shipping for 1 book and $1 for each additional 
book. MA residents add 5% sales tax. For more information, 
write or call Terrapin Inc. / 678 Massachusetts Avenue / 
Cambridge, MA 02139 / (617) 492-8816 


Data Dependencies 

If, for each row, the value of a column A1 uniquely 
determines the value of a column A2, then A2 is func¬ 
tionally dependent on Al. For example, in PERSON¬ 
NEL!, since each employee has only one position we may 
say that EMP determines POS, and that POS is function¬ 
ally dependent on EMP. If the value in column Al limits 
the possible values of column A2 to a specific set, then A2 
is set dependent on Al. PRJ is set dependent on EMP, 
because each employee is assigned to a specific set of pro¬ 
jects. Figure 1 illustrates the dependencies in the sample 
data by using single-headed arrows to show functional 
dependence and double-headed arrows to show set 
dependence. This dependence diagram allows the prob¬ 
lem of PERSONNEL2 to be clearly visualized. 

The remaining problems are all violations of the 
following rule: 

RULE 2: In every row, each column must be dependent 
on every part of the key* 

For example, the columns POS, EXP, and PAY are not 
dependent on the entire key of PERSONNEL2. These 



Figure 1: This diagram illustrates the two types of data 
dependencies* The single^headed arrows show functional 
dependence and the double-headed arrows show set 
dependence. 
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Take Your Cue From Vista • • • 


When it comes to Apples, take your cue 
from Vista's MOO Eight-inch Floppy Disk 
Controller. The A800 offers o cost-efficient 
approach to software compatible disk 
memory expansion for your Apple II© computer. 
The A800 Controller enables Apple II users to 
access up to five megabytes of online storage 
through conventional disk operating (DOS) 
commands. 

The Control and DMA Logic provides high speed 
(1 microsecond per byte) transfer of data from 
the disk drive directly to the Apple II memory 
without processor intervention. Plus, the Phase- 
Locked Loop Data Separator provides the 
ultimate in data reliability. 

AND THERE^S MORE. 

The controller is compatible with the most 
popular disk operating 
systems for the 


It'^a 

Sure 

Shot. 


Apple II computer. It also interfaces to all 
Shugart/ANSI Standard Eight-Inch Floppy Disk 
Drives. The A800 provides complete IBM for¬ 
mat compatibility in both single and double¬ 
density modes. 

THE HOT SHOT AT A COOL PRICE. 

The A800 is reasonably priced at $595. A 
price you can’t beat when you compare its 
quality and performance. 






k\4v' 


CALL YOUR SHOTS. 

Vista offers you a complete line of peripheral 
equipment to maximize the capabilities of 
your Apple system including: High capacity Mini¬ 
floppy Disk Drives, the Vista Music Machine 9 
and the Vista Model 150 Type Ahead Buffer, In 
addition, Vista offers a line of advanced 
components fully compatible with the 
TRS-eo * and S-lOO based 
computers. 







Computer 
W Company 

1317 E. Edinger Avenue 
Santa Ana, CA 92705 
(714) 953-0523 

Call Toll Free 800-854-8017 


® Apple I Us a registered trademark of Apple Computers. Inc. 
• TRS-80 is a trademark of Radio Shack, A Tandy Co. 


PERSONNELS: 


EMP 

POS 

EXP 

PAY 

Bogard 

Sr Prog 

4 

25.00 

Dalton 

Sr Prog 

3 

24.00 

Fitch 

Prj Mgr 

2 

32.50 

James 

Sys An! 

2 

29.00 

Jonas 

Prj Mgr 

1 

31.00 


BACKGROUND: 


EMP 

LNG 

USE 

Bogard 

COBOL 

3 

Bogard 

FORTRAN 

2 

Dalton 

COBOL 

2 

Dalton 

PUI 

1 

Dalton 

RPG 

3 

Fitch 

COBOL 

4 

James 

COBOL 

5 

James 

GPSS 

2 

Jonas 

AMBIT 

t 

Jonas 

BLISS 

2 

Jonas 

COBOL 

1 

Jonas 

Pascal 

3 


Table 3: The data from PERSONNEL! in second normal 
form. This format was achieved by spHtting the relation so 
that there is tto partial key dependence. 


columns are determined by EMP alone, so we will form a 
new relation, PERSONNELS {see table 3), containing 
only EMP, POS, EXP, and PAY, having EMP as a key. 

The value of USE is determined by both EMP and 
LNG, so a BACKGROUND relation (see table 3), having 
a composite key made of EMP and LNG, may be formed 
from these three columns. Since BACKGROUND con¬ 
tains EMP as a column, it will still be possible to associate 


PERSONNEL4: 


EMP 

POS 

EXP 

Bogard 

Sr Prog 

4 

Dalton 

Sr Prog 

3 

Fitch 

Prj Mgr 

2 

James 

Sys Ani 

2 

Jonas 

Prj Mgr 

1 


ASSIGNMENTS: 

EMP PRJ 

Bogard 

m 

Bogard 

Payroll 

Dalton 

Inventory 

Fitch 

Inventory 

James 

A/R 

James 

Datacomm 

Jonas 

A/R 


BACKGROUND: 


EMP 

LNG 

USE 

Bogard 

COBOL 

3 

Bogard 

FORTRAN 

2 

Dalton 

COBOL 

2 

Dalton 

PL/I 

1 

Dalton 

RPG 

3 

Fitch 

COBOL 

4 

James 

COBOL 

5 

James 

GPSS 

2 

Jonas 

AMBIT 

1 

Jonas 

BLISS 

2 

Jonas 

COBOL 

1 

Jonas 

Pascal 

3 


PROJECTS: 


PRJ 

MGR 

A/R 

Jonas 

Datacomm 

Spivey 

Inventory 

Fitch 

Payroll 

Smith 


PAY 

25.00 

24.00 

32.50 

29.00 

31.00 


Table 4: Our final goal—the third normal form. The data 
from table 3 are further split into a multi-tabular format to 
eliminate any transitive dependencies. 


BARCODE FOR YOUR 
SMAU COMPUTER. 



’///./'////// 
w/mij 
wm/ft. 

mm/i/A 

w/mut/ 
w/m/t/ 

'mm/i 

Vi/ffi 

m 

'fii 

r/i 

ftiiui. 

New in-depth report tells 
you how-at savings 
of up to $40,000 

"Contemporary Applications of 
Optical Bar Code Technology" is a 
new. comprehensive report from 
North American Technology that 
can save you thousands of dollars 
in research and development time 


when programming and equipping 
your small computer for bar code. 
Written by the originators of Byte 
Magazine's experiments with pub¬ 
lication of software in printed form, 
Waller Banks and Carl Helmers, 
this 512 page report is the only 
complete presentation of materi¬ 
als on keyless data entry using 
modern bar code technology. It will 
enable you to: 

* Read HP-41C calculator formats into 
your Apple, or other suitable computer. 
« Prepare and deliver machine 
readable printed software to your 
customers, 

* Read a UPC code into your personal 
computer. 

* Print code 39 manufacturing inven¬ 
tory tags with your formed deader 
or dot matrix printer. 

Here, in clear, concise, under¬ 
standable language is all you need 
to know about bar code history, 
software engineering requirements, 
283 pages of machine independent 
UCSD Pascal* software in source 
listing form. There are 44 modules 

‘TrademarK Regents the State al Celilomia 


to generate and read ail major for¬ 
mats from Code 39 to HP-41 C, and 
UPC to the new NATI text software 
publication format. You. get infor¬ 
mation you can use to program 
your small computer for bar code 
without detail processing by a 
human operator This method 
speeds the operation, eliminates 
translation and entry errors and, 
where desirabie, permits the use of 
unskilled personnel for the entry 
function. You save thousands of 
dollars as a result. The $500 pur^ 
chase price of the report includes 
license tor the commercial modifi¬ 
cation and use of all software con¬ 
tained therein. 

For detailed information, send for 
our brochure. There is no cost or 
obligation. Mail the coupon today. 


ii? 


HOimi AMERICAN 
1ECHHOLOCY, MIC 

Strartd Building 
174 Concord St, 

Petwborough. NH 0345S 
(603J 924-S048 

Please send me your FREE brochure on 
“Contemporaiy Applications of Optical Bar 
Code Technotog// 

NAME_ 


ADDRESS. 

CITY_ 

STATE __ 


. Z1P_ 
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TTiis book can save 
your company 

a lot of money. 



■Ja 




Rental 
Electronics 
Is renting 


and Dlalarllon 
LDgIc Anily»ra 
Micivwavc Link AnaJyzvri 
□■ta Knk AftBiyun 
-MffhHtM-k AnstyEan 
PDMer Lina Afialfiara 
-Sound and yttM-adnO Analyze 
9 |i«cifutii Analyz^ft 
Atianoalora 
Caltbr^boTi 
CamcMi 
Cnunlara 

Da^Ktop Gomputa-fB 
miiihl 

funetten ^kaatsraior* 

HDlaa Ganafilor!] 

Pli^ G^naratn/a 
Slgiur 5eufce &aAera4oyt 
SA«|>< FreCiMhC-y GknDrabora 
Ganarptprf/'SynkliHiKri 

Analog yoltagp. Cur«en4 iwd 
ReakstanCt Mtrcn 
Digdai kfaltra 

PoiMf KrtttlPk* and T-tiermrtlo 
Mio-OpyocPiBiiK IZnIlruntankat 


0 «clHgacQp«K 

Pyjfdpra 

QC Po-Hipr Siipplicp 

FVobsa. 

Digdal PylnIiOg R-ctOrden 
ewflrt Retorditra 
Mapnoilc Tape PEcnrdBn 
OHclMpgrapiKc Rpcordara 
Sikip ClUrl Recerdera 


Gl-aphrca TeiPnnala 
Teal Bndgea 
tflil Sp1a •• 

TaaL ClkimtaiTa 

GSA tf-GS-a4S-23S60 

Catalog 


Renral Electroniesy Inc. 



'f&04 


Rental Electronics, Inc. 
( 800 ) 227-8409 

In California (213) 993-7368 or (415) 968-8845 or (714) 879'<»561 


□ Send me a copy of this book. Soon, please. 

In these inflationary times, my company would 
like to save money. Your Rental Catalog might 
help. 

□ V6 like a copy of your Equipment Sales 
Catalog, too. 

□ I'm interested in desktop computers. Send 
me a copy of your Hevvlett-Packard Desktop 
Computer rental brochure. 

□ I'd like to see a brochure on Intel’s Intellec® 

Microcomputer Development Systems now for 
rent. 

name ___TJTLE_ 

ORGANIZATION __ 

ADDRESS ____MAIL STOP. 

CITY/STATE/ZIP __ 

PHONE _ 


Please ccimplate this coupon and mall to: Rental Electronics, rrc./19525 Business Center Dr./Northfidge, CA 91324 



□ I understand you have scads of data 
terminals and printers tor rent off-the-shelf, 
Send me a brochure. 

□ I need immediate assistance. Have someone 
phone me quickiy here: 

(A,C.) (number) _ (ext) _ 

□ I have specific Interest in the following 
electronic equipment: 


® Rental Electronics. Inc. 1931 
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Called *‘MP/M H™ MP/M H Features 


MP/M II, the multiuser 
extension of our CP/M operating 
system, answers the lucrative 
business com munity demand 
for small scale distributed 
processing. Smart OEM s, 
language companies and 
application programmers are 
enthusiastically extending 
their offerings to satisfy 
this "new" market. 



Record locking and file 
locking ensure data base validity 
when multipte users access 
the same data. 

With 32 megabyte file 
capacity you can daisy-chain 
16 state-of-the-art disk drives, 
at 512 megabytes each. This 
gives you on -line storage 
of SgigabytesI 

Fast performance is a 
certainty. Dispatch time 
between users requires as 
little as 600 microsecorids 

Encrypted passwords 
provide security for user files 
and directories. 

Time and date stamps indicate 
your last update of an application 
file and either last access or 
file creation. 

Additional features provide 
increased performance with 
exceptionally low system 
overhead through streamlined 
housekeeping plus 30 refined 
utilities, 400K bytes of RAM are 


Substantial 
Capabilities Included 

Ma|or utilities in the MP/M II 
package include our RMAC™ 
assembler, LINK-80r UB-80"- 
run time library manager, 
and RDT™ debugger 

Network capability: Your 
products grovrth to CP/NET™ 
is provided in MP/M IL 





To Language &. 
Application Companie 

You re seizing the time- 
perishable market advantages 

of MP/M II. Its five manuals help 
extend your products to multiusi 
stetus, with accuracy and speed 
UNK-80's overlay facilities help 
produce a higher quality, 
UNK-80, RMACand RDT are 
powerful development atds- 
which don’t cost you a thing. 

Compatible software 
accelerates your entry into the 
multiuser market. All programs 
running under CP/M also run 
under MP/M II. This means 
important continuity. Couple thal 
with a built-in grovrth path, and 
you're protecting the future of 
your business with MP/M II, 


Extend CP/M* 
to Multiuser Systems: 
Extend Your Profits 












To Hardware OEM’s: To Dealers, 


Digital Research 


Multiuser Demand 




The profitable impact 

of multiuser configurations 
is profound. Compare your 
sum^oMhe-boxes pricing; 

Muitiuser vs. single user 
No question about it. Your next 
move will be to re^forecast 
sales quotas and profit margins. 
MP/M II is the key With the 
market demand you read about, 
the act of extending your systems 
to MP/M II will bear handsome 
rewards. Your next step is equally 
clear. Have our marketing group 
expedite the MP/M II data sheet, 
OEM price list and contract. 
Here's an even more positive 
approach. Why not call our mar¬ 
keting g rou p as your first priority? 

These 14 companies are 
extending 24 languages to run 
under MP/M II: 

Compiler Systems, Inc. 

Control-C Software, Inc. 

Digital Research 
Ellis Computing 
Laboratory Microsystems 
Micro-Ap 
Micro Fbcus, Inc. 

Microsoft 

MT Microsystems, Inc. 
Ryan-McFarland Corp. 

Sorcim Corporation 
SuperSoft Associates 
Tarbell Electronics 
Timin Engineering Co. 


Distributors, 

System Houses: 

It takes less effort to make 
more money by selling multiuser 
systems. Selling an upgrade 
path is easier than moving 
dead end, dedicated systems. 
MP/M II means hard disks, 
multiple printers and terminals— 
add-ons right through full 
networking environments. 

One sale can truly generate 
cash for an extended period. 

So call your OEM for delivery 
of MP/M I! based systems. 

Every new market has its 
share of easy safes. For a while, 
somebody will take those orders 
hand over fist. Your share of that 
business will probably depend 
on a sing le factor: Your ability 
to get product/Snsf. 


Over 250,000 microcom¬ 
puters use our operating 
systems. Over 300 OEM's and 
400 independent software 
vendors [ISVs] use our 
products as the basis of 
thousands of applications. 
These are listed in our CP/M 
Compatible Catalog. Over 
25,000 copies, per edition, 
generate ISVs sates. FORUM, 
published quarterly and ISV 
seminars provide technical 
and business advantages, 


Multiuser demand is more 
than a trend. The MP/M IJ market 
is a fact of business life. It elevates 
the microcomputer with larger 
scale capabilities, and a larger 
dollar/sale market base. You only 
get one chance to make a good 
first [market) impression. Now 
is the time. We re here to help. 
Call (408) 648-3896. or write: 
Digital Research, RO. Box 579, 
Pacific Grove, CA 93950. 

Europe; Vector; Inti., Leuven, 
Belgium, 32(16)202496 
Far East; Mlcrosoftware Assoc.. 
Tokyo. Japan. 03-403-2120 
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CP/M Is a mgisiEred tradamark of Digital Research UPM H. la 

LINK-SO. RMAC, LIB-SO, and RDT are ffadema-rks of Ckgital Research I B 

^ Copyright f 9fli DioMal Research I B 
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an employee's language experience with personnel data 
for that employee. 

Splitting the Relation 

Splitting the relation, as illustrated in table 3, prevents 
the experience part of the model from having columns 
that are dependent on only part of the key. A first- 
normal-form relation {simple values in each position of 
the table) that also has no partial key dependence is said 
to be in second normal form. 

The situation with project assignments is slightly dif¬ 
ferent. The employee name determines the set of projects 
on which that employee works, independent of the lan¬ 
guages used by that employee. This means that a relation 
containing PRJ should not have LNG in its key. How¬ 
ever, the project name uniquely determines the project 
manager. MGR is transitively dependent on EMP, since 
EMP determines a set of values for PRJ, and PRJ, in turn, 
functionally determines MGR. This transitive de¬ 
pendence must also be removed, according to the follow¬ 
ing rule: 

RULE 3; In every row, all columns must depend directly 
on the key, without any transitive dependencies through 
other columns. 

Because each project has only one manager, we will form 
the PROJECTS relation {see table 4) from columns PRJ 
and MGR, using PRJ as the key. {MGR could also be a 
key if each employee managed only one project.) 

Finally, since each employee works on one or more 
projects, a relation called ASSIGNMENTS (see table 4) 
may be constructed from EMP and PRJ to form the asso¬ 
ciation between PERSONNELS and PROJECTS, Notice 
that PROJECTS is "all key" with no additional dependent 
columns. This is due to the fact the only thing dependent 
on both EMP and PRJ is the fact that they are associated. 
An association between relations is frequently repre¬ 
sented in this way. 

A second-normal-form relation that has no transitive 
dependence is said to be in third normal form. All rela¬ 
tions in the data model of table 4 are in third normal 
form. 

At this point, the design has evolved to the point where 
all of the difficult queries mentioned for the initial struc¬ 
ture are easy to fulfill. By selecting all rows of BACK¬ 
GROUND with a given value of LNG, all programmers 
who can use a specific language may be located. Access¬ 
ing ASSIGNMENTS with a given PRJ identifies all pro¬ 
grammers on the project. Since PROJECTS is now a sepa¬ 
rate relation, associating a project with its manager, for 
retrieval or change, is easy. It is equally easy to find 
which projects a project manager is supervising. 

Using the Third Normal Form 

As an example of the simplicity and flexibility of third 
normal form, consider the query "What is the COBOL 
experience of senior programmers working on any pro¬ 


ject managed by Fitch?" One approach, using the struc¬ 
ture of table 4, would be: 

1. Look in PROJECTS to find that Fitch manages the 
Inventory project. 

2. Use ASSIGNMENTS to find that Fitch and Dalton 
work on Inventory, 

3. From PERSONNEL4 for Fitch and Dalton, discover 
that Dalton is the only senior programmer. 

4. Using BACKGROUND, find that Dalton has two 
years experience with COBOL. 

By selecting one or more rows from a relation, then 
using column values to select from further relations, as 
needed, you can use the data with a high degree of flex¬ 
ibility, This makes it far easier to handle the unan¬ 
ticipated "Oh, by the way, can the computer tell me . . ." 
Requests that invariably occur after a system has been 
implemented. 

In Summary 

Our purpose here has been to examine the data-organi- 
zation aspects of the relational model. The relational con¬ 
cept also contains a rigorously defined set of operations 
that may be used to manipulate and combine relations in 
an algebraic fashion. 

We cannot overemphasize that the relational model is 
concerned with a logical view of the data—apart from the 
physical representation used to store the data. Using only 
the abilities to construct multiple keys to the same data 
file and to find the first key greater than (or equal to) a 
given trial key, relational data organization may be im¬ 
plemented quite easily. 

Although table 4 has the appearance of wasteful dupli¬ 
cation in the stored data, a real application would likely 
encode all occurrences of a costly-to-store column like 
POS by an internal code (possibly one byte in length). 
Employees would most likely be identified by a unique 
employee code instead of by name. Thus it would be pos¬ 
sible to have the advantages of relational organization 
Without unreasonably high storage overhead. 

In addition to the three normalization steps discussed 
here, there is a fourth normal form that arises in connec¬ 
tion with certain types of complex key interdependencies. 
(The interested reader may find further discussion in the 
references. )■ 
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INTRODUCTORY 
RETAIL PRICE 


SUPERVYZ-THE NEXT INDUSTRY STANDARD 


SUPERVYZ is a revolutionary 
software concept designed to 
overconne the frustrations of 
using CP/M®This aiiows you to 
crack any non-technicai market 
without the hassles of teaching 
the operating system, instead, 
users are greeted with a series 
of seif-prompting, seif- 
expiaining menus linking the 
user directiy to the appiication. 
Well supply the menus or you 
create your own, to meet the 
exact needs of your customers. 
SUPERVYZ presents unlimited 
software flexibiiity by providing 
a system to coordinate muitipie 
application programs. The 
menus tie it ail together, 
allowing program interaction. 
Even the most complicated 
commands between programs 
can be a simple menu choice. 


Dealer inquiries invited, 
foreign or domestic. 


MANUFACTURERS 

Ship SUPERVYZ with every 
computer you sell. SUPERVYZ 
means software support 
interactive help files ... dealer 
confidence ... instant foreign 
market access ... vertical 
market packaging ... more 
computer sales! 

DEALERS 

Buy SUPERVYZ as a separate 
program ... bundle software 
from different suppliers ... 
demonstrate capabilities, not 
confusion ... sell computers 
more efficiently - SUPERVYZ 
does the teaching ... end after 
the-sale handholding ... 
SOFTWARE SPECIALISTS 
Package SUPERVYZ into every 
system you deliver... 
SUPERVYZ is compatible with 
over 2000 programs, 300 
computers. Target your market 
with SUPERVYZ. 

USERS 

Insist on SUPERVYZ ... don’t 
buy a computer without it. 


@lll 


jI SOFTVAtfVRE 


Epic Computer Corporation 
7542 Trade Street 
San Diego, CA 92121 
Tel; 714-695-3560 

Ctfcie 442 on inquiry card. 


supEftvyz 


MARKETING TOOL 
FOR INCREASED 
SALES OF CP/M 
COMPUTERS 
AND 

APPLICATION 
SOFTWARE 


See us at COMDEX-Booth 1346 


*Supervyz is a trademark of Epic Computer 
Corporation. CP/M is a trademark ol Digital 
Research. 















Build a Bar-Code Scanner 
Inexpensively 


Bradley W Bennett 
238D Vairo Blvd 
State College PA 16801 


Printed bar-coded software has 
come one step closer to being a prac¬ 
tical reality, I began to realize this 
after reading an item entitled 
'Hewlett-Packard Introduces High- 
Resolution Optical Reflective Sensor" 
(November 1979 BYTE, "WhaPs 
New" column), which announced the 
production of the HEDS-1000 in¬ 
tegrated high-resolution sensor, 

1 waited, expecting a complete and 
relatively simple "scanning wand" 
that would be suitable for reading 
bar-codes. Confirmation was given 
on the cover of the April 1980 
BYTE—Hewlett-Packard announced 
the HEDS-3000 Digital Wand, a fine 
product for those who can afford to 
spend $99,50, While the price is fair, 
as a graduate student on a fixed 
budget I sought a less expensive bar¬ 
code reader. 

As an alternative, I constructed a 
homebrew bar-code scanner, based 
on the HEDS-1000 sensor. The do-it- 
yourself scanner is reliable, easily 
constructed, and, best of all, costs 
about $35 {including the $29 sensor). 
For those who are willing to spend 
time, rather than money, it represents 
a practical alternative to the 
preassembled units. 

The HEDS-IDOO optoreflective sen¬ 
sor is the eye of the scanner, Hewlett- 
Packard has incorporated a 700 nm 
(nanometer) light source, a 


photodiode detector, and the 
necessary focusing optics to detect 
reflecting and absorbing characters in 
a single package. As a bonus, the unit 
also includes an NPN transistor that 
can be optionally wired as a first 
single-stage high-gain amplifier. The 
internal connection diagram of the 
HEDS-1000 is illustrated in figure 1, 
The only other operational re¬ 
quirement in addition to some 
elementary op-amp (operational 
amplifier) interfacing is that the 



Figure 1: Pin arrangement of Hewlett- 
Packard's HED5-1000 optical reflective 
sensor. A light-emitting diode, 
photodiode, NPN transistor, and 
focusing optics are combined in this 
single package. 


distance between the front of the sen¬ 
sor and the printed page be kept at 
approximately 4.34 mm (0,171 inch). 
When set at this distance the sensor is 
capable of resolving a 0,190 mm 
(0.075 inch) spot size, which is less 
than half the width of a normal bar¬ 
code unit. Significant departure from 
this setting results in loss of resolution 
and, if taken to extremes, complete 
loss of detection. 

In addition to these technical re¬ 
quirements, the sensor should be 
housed in a body that fits comfort¬ 
ably in the human hand, is easy to 
construct, and is (of course) inexpen¬ 
sive. 1 decided to use the body of a 
ball-point pen. The "fat pens" pro¬ 
duced by a couple of manufacturers 
are an ideal choice. 1 selected the 
Schaefer No Nonsense pen for the 
wand because it provided a sufficient 
amount of room in the tip. Its barrel 
is in two pieces that screw together, 
and when not in use, the screw-on 
cap makes an excellent protective 
cover for the sensor. 

Construction 

The first step in construction in¬ 
volves disassembly and modification 
of the pen barrel. At the top of the 
pen is a spring, which is easily 
removed by drilling out from the top 
side. This modification becomes 
useful later, as it allows the scanner 
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dBASE It 

Written in assembly language (no host language 
required). dBASE can handle up to 65,000 
records of 32 fields and 1000 bytea each. Reads 
existing ASCII fllee Can be run interactively or 
can be programmed to produce reports 
List Price: S70Q.!M 

Microhcuse Pricet Se28.00/$50.00 

WORDSTAR"' 

New version 3 0 features horizontal scrolling and 
column moves, 

List Price: $495.00 

Microhouse Price: $319,00/$40.00 

SPELLSTAR" 

New option for WordStar. Compares words in 
your text to its 20,000 word compressed 
dictionary Then returns to WordStar tor 
correction of errors. Expandable dictionary. 
Requires WordStar Version 3.0 (It you have 
another version, call for details on updates.) 

Usl Price: $250.00 
Mlcrohouse Price: $165.00 
SPELLSTAR’* for APPLE 

List Price $170 00 

Microhouse Price: $145.00/$Z5.00 

MAILMERGE" 

Option for WordStar (Requires current version of 
WordStar. Callfor details) 

Ust Price. $150.00 

Mtcrohouse Price: $1D5.00/$25,OD 

WORDSTAR TRAINING MANUAL 

Provides sixteen sequential lessons on the 
operation of WordStar * and options. 

List Price: S20.00 

Micfohouse Price: $18.00 

SUPERSORT'^I 

List Price: $250.00 

Mlcrohouse Price: $170.00/S40.00 


MAILMERGE'' for APPLE 

UstPnce $125 00 

Microhouse Price: $a5.0a/$25.00 

TCS/Atlanta 

INTERACTIVE ACCOUNTING SYSTEM for small 
businesses Ver, 5.0. Each package can be used 
aione or post autcmatically to the General Ledger 
Price listed is per package. General Ledger, 
Accounts Receivable, Accounts Payable, and 
Payroll packages available. Call for details on 
new Order Entry & Inventory packages. ALSO 
AVAILABLE FOR APPLE ll Requires Basic BO 
vers 5,x 

Ust Price $530.00 

Mtcfobouse Price: $75,00/$25.00 

ALL FOUR TCS PACKAGES 

(compiled) Each module $79. 

Ust Price $530 00 

Mlcrohouse Price: $269,00/$&0.00 
TELEVI DEO 950 

List Price. $1195.00 
Mlcrohouse Price: $975,00 

TELEVJDEO 910 TERMINAL 

Ust Price. $699.00 
Microhouse Price: $595.00 

ANADEX DP9000 

bst Price: $1343 75 
Mlcrohouse Price: $1330.00 

ANADEX DP9001 

Li&t Price: $1343 75 
Mlcrohouse Price: $1330.00 

ANADEX DP9500 

ust Price: $1650.00 
Mlcrohouse Price: SI 350.00 

ANADEX DP9501 

List Price: $1650.00 
M ic rohou se P rice: $1350.00 


DIABLO 630 

Letter-quality printer uses plashc and metal 
printwheeis 40 cps, bidirectional, logic-seeking. 
Optional tractor S225 
Ust Price $2810 00 

Microhousa Price: $2099.00 

MORROW DISCUS 2D 

8 inch Single-Sided double-density floppy disk 
drive subsystem.Includes CP/M* and MBASIC, 
ust Price: $1095.00 
Mlcrohouse Price: $925.00 
MORROW HARD DISK SUBSYSTEM 
10 Megabyte, includes S-100 controller card, 
CP/MV and enclosure 
Ust Price: $3695.00 
Mlcrohouse Price: $3059.00 

SCITRONICS REALTIME CLOCK 

For Apple II Crystal controlled (.(X)2%. accuracy) 
with lithium battery on board to guard against 
power interruption 
List Price: $109,00 
M icroKou se P rice: $96.10 

NOVATION AUTO CAT MODEM 

Usi Price: $249 00 
Mlcrohouse Price: $222,00 
NOVATION D CAT MODEM 
bst Price: $199.00 
Mlcrohouse Price: $162.00 

MICROSOFT APPLE SOFTCARD 

Regular Mlcrohouse price $305.00 Save when 

purchased with MicroPro's WordStar for Apple or 

TCS/Alianta Accounting System Includes CPM* 

and M8ASIC 

UsT Price: $349.00 

Mlcrohouse Price: $290.00 


DATASTAR" 

List Price: 3350.00 

Mlcrohouse Price: $245.00/$40.00 

WORDSTAR XUSTOMIZATION 

Package Includes diskette and manual. Specify 
disk format. 

Ust Price: $150.00 
Mlcrohouse Price: $95.00 

WORDSTAR" for Apple. 

List Price: $375.00 

Mlcrohouse Price: $245.00/$40,00 

SUPERSORT'^ for APPLE 

bst Price: $200 00 

Mic rohou se P rice: $130.QO/$4a.OO 

APPLESOFT^ COMPILER 

bst Price: $200.00 
Mlcrohouse Price: $167,50 


NEC PC-e023A 

Sldireciional logic-seeking dot matrix printer, 100 
characters per second. 7x9 matrix for English 
characters, Bx8 matrix tor graphics and del 
graphics Fixed or proportional spacing 
Descenders on lower case letters Parallel only. 
Ust Price: 3795 00 
Microhouse Price: $695.00 

C ITOH STARWRITER I 

Letter-quality printer uses Diablo plastic 
printwheeis and ribbons 25 cps bidirecllanal, 
logic-see king. Parallel mierface . 

Ust Price $1895 00 
Microhouse Price; $1431.00 

C (TOH STARWRITER I 

Serial Version 

bsl Price; $1960 00 

Microhouse Price: $1502.00 


Scflware i Manual/Manual OrrJy 

PRICES AND SPEGIFICATIOIMS SUBJECT TO 

change without notice 

CP/M Is a registered trademark of Digital Research 
APPLE are regiaterad tradsriTarks ot Apple Computera 
Inc 

WORDSTAR, DATASTAfi, MAILMERGE. 

SPELLSTAR. and SUPERSORT are registared 
trademarka of MicroPro Internatipnal. 

SHIPPING Add $6 per manual or software package 
Add $2.50 far COD orders Call lor stKppmg charge a 
on other items Penrvsylvania residents add 6 per cent 
sales lax. 



P.O. Box 498 
Bethlehem, PA 18016 
(215) 868-0219 


Software: 

Check This. 

Applesoft 

BASICCOMPILER 

$ 167 .^ 


Hardware: 

Good Printers. 

ANADEX 

DP95O00R95O1 

$1350 


Mkmhouse 

SAVINGS FOR YOU! 

















DETACHABLE INSERT 


cable to exit from the top. Select a the barrel top. Slightly lower on the 
drill bit that will allow one half of a side of the barrel, drill a hole of 
grommet to be inserted and glued into similar size for the other half of the 



Figure 2; Modifications made to Schaefer No Nonseme pen barrel. With contents 
removed, the pen becomes a home for the HED5-1000 sensor. The cable and indicator 
LED are affixed to the pen barrel (2a). while the sensor is mounted to the pen tip (2b). 



VT 100 Ownersi 

THE KEY TO FAST 
AND EASY EDITING 

(OF YOUR KRD ROITOR) 


A ■ 


INTRODUCING VT 100 KEYS FOR THE KED EDITOR.,.TTiese quality 
3-color keys will make editing faster and simpler. TTiQ^'reeasy to install— 
no overlays—just pull out the old keys and push in a new set with the 
KED functions clearly stated, A set of 18 3<oior keys — S40. 


4 Frost St./Cambrfdge, MA 02140 
(617) 739-7710 


grommet, in which will be placed an 
LED (light-emitting diode). These 
modifications are shown in figure 2a. 
Although the indicator LED is op¬ 
tional, it does provide a convenient 
monitor of the wand's operation. 

A critical design factor is the 
number of conductors in the scanner 
cable. My scanner employs a five- 
conductor cable, which permits all in¬ 
terfacing to be done externally from 
the wand. This could have been 
reduced to four conductors had I 
placed the HEDS-IOOO LED current- 
limiting resistor (Rl) inside the barrel. 
In fact, 1 did try to place the entire cir- 
cuit within the pen barrel, but it was 
obvious that a short circuit between 
pin 6 and a positive power-supply ter¬ 
minal was a strong possibility with 
such a crowded arrangement. (Burn¬ 
ing out the LED within the sensor 
makes the sensor little more than an 
expensive phototransistor,) 

If you are limited to a three- 
conductor cable, I suggest you 
eliminate the barrel-mounted in¬ 
dicator LED and move Rl inside the 
barrel. By keeping the rest of the cir¬ 
cuitry outside of the barrel, the circuit 
can easily be fine tuned. 

Modifications to the pen tip are 
shown in figure 2b. The simplest way 
to make a clean cut, perpendicular to 
the pen's axis, is with a small tubing 
cutter. Although not absolutely 
critical, the cut should be made about 
2.5 cm {1.0 inch) from the tip end. 
This will insure that enough of the 
threaded part of the tip remains to 
securely hold the sensor while permit- 
ting adjustment of the sensor-to- 
reflector distance. After cutting, the 
threaded end of the tip should be 
carefully drilled out so the sensor can 
be pressed in snugly. 

Again, it is important that the 
distance from the sensor's front sur¬ 
face to the tip's cut face be kept at ap¬ 
proximately 4.34 mm (0.171 inch). I 
found this easiest to do by making a 
calibration cylinder exactly 4.34 mm 
long, which fits inside the tip open¬ 
ing. The diameter of the cylinder 
must be large enough to make contact 
only with the sensor's metal can, and 
it must not obscure the transparent 
filter. Successively lapping the end of 
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Price 

Performance 

Reliability 


CMC IS MEETING TODAY’S 
HIGH STANDARD OF 
EXCELLENCE WITH TOSHIBA, 
CMC’S OWN SUPERFIVE, A 
5-MBYTE MICROCOMPUTER 
AND OTHER FINE PRODUCTS 


TOSHIBA 

DESKTOP 

COMPUTERS 


CMC Intirnatinnal oHirt dAilart the ntm Totliiba compulir lint. 
CP/M^ -basad mlcroi with lati oi flBx|bUlty,.,your chalet ol out 
or Iwo drtvat, althar SV^ or B Inch, Toahiba computars coma with 
C/PM, Micriiton BatIcBO and CBailc® . Wo're proud to otitr a 
lystam with day-ln, day-out dapindafalllty, bickod by ont of Iht 
wflftd’t lirgnl alidronlu manutielurars. And, we offar a cam- 
prahtntlva dtaltr program Including pirti and modulo Itivontory, 
and propald frtighi (or warranty ropalrs (fl you aver naad tl). 


64k RAM, mx2A 12” groan 
T^ZtlO phosphor ter tan, complatt with 
CP/M, M BisicaO and CBailc. 


1 5 V 4 ” zm 

Disk Drhrt 

ust * 398 S 


2 SV*” 280k 
Disk Drivoi 


List* 44 SS 


ALSO DISTRIBUTING 


•Ccrvui 

>HEC 

•Dyun 

•Epson 

■Verbatim 


•Ttndon 

•Seagita 

*MPI 

•Suparbriin 

■Ccmpuitar 


■C.ltoh 
■MicroPro 
•Accounting Plus 
■Poachtrea 
■dDasa II 


TOUR ST0CKIN6 DISTRIRUTOR 



64k RAM, 8 Qk 24 12” scrtan, 
T-2d0 camplata with CP/M, M BaticSO 
and CBaiic, 

Malt 
1 6" Imbytfl 
Dish Driva 
|4i 


lilt 


14 

2 S” imhylt 
Disk Drivo 

List *6496 


EXCELLEiT DEMIR DISeoaiTS 
To Ordor Call Toll Free 

1400426-2963 


11058 Main, Suite 125 Bellevue, WA 98004 phone (206) 453^9777 TELEX^ 152 556 SEATAC 
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New Software from 




CompiMew 


MicroCraft Systems, me. 

Apple Software Development Tools 


8086 Software 

VEDIT fuH screen editor for CP/M-86. 


MicroCraft offers the Apple user a flexible set of 
development tools* This includes a low-cost full screen 
editor r the most powerful 6502 Macro Assembler 
available, and a compiled graphics language optimized for 
real-time applications. Each package compliments any 
Apple system and together they offer unequaled power 
and versatility. 

RGL Real-time Graphics Language 

Do real-time animation • Similar to X* • Display, move 
and rotate 3D objects • Compiles text files to ‘BRUN'able 
binary object files. $75 / $25 Until 10/31/81 

MacroLink Complete 6502 Assembler 

Disk Assembler • Text to binary object • Standard 6502 
mnemonics • Recursive macros with up to 10 arguments 

• Nestable conditional assembly • Links source or object 
code • Nestable file includes • Unlimited source file size 

• Editor provided $125 / $20 

SuperEdit Full Screen Editor 

Horizontal scrolling allows 80 columns • Uses standard 
text files * Move cursor by character, line or page • Find, 
search and replace • Block move and copy • Use with RGL 
or MacroLink • 80 column video board versions also 
available. $75/$20 

DiskScreen Disk Utility 

Displays a complete disk sector in hex and ASCII, 
using high-res screen • Edit sector by typing over 
display $40/$10 

Complete Assembler System [MacroLink, SuperEdit, 
DiskScreen] $200/$40 

Complete Graphics System [RGL, SuperEdit] $120 / $40 

Systems available to utilize extra 16K or 32K 
expansion boards Please inquire 

Note: Ail programs require a single disk drive and 48K. 
When ordering please specify configuration. 


• Contact us for availability of VEDIT for SCP 86-DOS and 
IBM 8088 computer. 

• CP/M-86 BIOS for popular S-100 disk controllers. 

Source code $18S 

V-COM Disassembler 

Finally a Z-80 disassembler for CP/M which produces 
easy to read code, a cross reference table, and handles 
INTEL and ZILOG mnemonics. V-COM is exceptionally 
fast and produces a .ASM file directly from a .COM file. 
V-COM can accept a user-created file containing 
assignments of labels to 8 and 16 bit values. A second file 
can specify the location of tables and ASCII strings, $80 

FASTSCREEN CRT emulation and 
Command Line Editor 

Memory mapped displays offer over ten times the 
speed of the fastest CRT terminal but are usually not 
supported by application software. This is where 
FASTSCREEN fits in, FASTSCREEN provides a fast and 
highly compatible emulation of several popular CRT 
terminals for most memory mapped displays. It also 
provides editing and re-entry of any line on the screen, 
paging, and includes interrupt driven keyboard routines. 
[FASTSCREEN is provided as source code on a CP/M 
compatible diskette and requires assembly language 
mod if i ca t Ion s f or i n stal lati on.) $85 

PIICEON 24 X 80 SlOO Video Board 

The PIICEON V-100 is the heart of a high speed 
alternative to a CRT terminal. Being I/O mapped, it uses 
no memory space, yet runs at full processor speed. 
FASTSCREEN is the perfect software driver for the 
V-100, Fully assembled and tested by PIICEON, the 
company known by OEMs for reliability, 

PIICEON with FASTSCREEN $510 

PIICEON board only $475 


Circle 106 on inquiry card. 
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CompuView is proud to carry the MicroCraft Systems, Inc. quality software for the Apple II. 

CompuView Products Inc. 

618 Louise, Ann Arbor, Michigan 48103 • Telephone (313) 9%-1299 








Customizable 

The Unique Difference that Sets 
VEDIT Apart in Pull Screen Editors 


Total user customizability is a predominate reason that 
over a thousand users find VEDIT the easiest to use full screen 
editor, it makes VEDIT the only editing package which allows 
you to determine your own keyboard layout and use the cursor 
and special function keys on any terminal having them. And 
only VEDIT fully supports all of the newly available terminals. It 
may come as a surprise to you, that with any other editor or word 
processor, you will have to memorize obscure control 
characters or multi-character sequences, while your terminars 
extra keys and editing functions go unused. The customization 
extends to setting the default tab positions, scrolling methods 
and much more. If s almost like designing your own editor for 
your system, applications and preferences. And all of this is 
easily done with the setup program which requires no 
programming knowledge or 'patches , but simply prompts you 
to press a key or enter a parameter. 

Unequaled Hardware Support 

The CRT version supports all terminals by allowing you to 
select during setup which terminal VEDIT will run on. Features 
such as line insert and delete, reverse scroll, status line and 
reverse video are used on 'smart' terminals. All screen sizes are 
supported, including large ones such as the 60 X 80 format on 
the Ann Arbor Ambassador terminal. Special function keys on 
terminals such as the Heath HI 9, Tele video 920C and IBM 
3101, and keyboards producing 8 bit codes are all supported. 
The memory mapped version is extremely flexible and supports 
bank select and hardware cursors such as on the SSM VB3. 
With this level of customizability and hardware support, you will 
feel for the first time that the software was optimally designed for 
your system. 

Fully Compatible Replacement for Ed 

Since VEDIT creates and edits standard text files of up to 
one diskette in length, it serves as a replacement for the CP/M 


standard editor ED. Of course, you benefit from the fastest and 
easiest to use 'What you see is what you get' type full screen 
editing available, fast disk access and an editor which takes up 
only 12K of your valuable memory space. With VEDfT you will 
never again need or want to use the slow and tedious ED, 

special Features 

VEDIT Is more than just a full screen editing replacement 
for ED, it gives you many new editing capabilities, such as a 
scratchpad buffer for moving and rearranging sections of text, 
complete file handling on multiple drives and iteration macros. 
Amoung its special Features you will find automatic indenting for 
use with structured programming languages such as Pascal 
and Pty I, and other special Facilities for Assembler and COBOL. 
A real time saver is the ability to insert a specified line range of 
another file anywhere in the text Unlike most software, VEDIT 
will even tolerate your mistakes. For example, one key will 
‘Undo’ the changes you mistakenly made to a screen line, and 
the disk write error recovery lets you delete files or insert another 
disk should you mn out of disk space. 

Ordering 

Many dealers carry VEDIT, or you may contact us for fast 
delivery. Specify the CRT version, your video board or 
microcomputer, the 8080, Z80 or 8086 code version, and disk 
Format required. 


VEDJT for 8080 or Z80: Disk and manual____^130 

VEDIT for CP/M-86: Disk and manual. (NEW) .$185 

Manual: Price refunded with software purchase..$ 15 


VISA or MASTERCARD Welcomed 

CP-'M and MP/M are regislered trademarks of Digital Research. 
Inc. Apple li is a regislered trademark of Apple Computer, Inc, 
SoftCard is <? trademark of Microsofl. TRS-&0 is a trademark ol 
Tandy Corp. 


• North Star • Cromemco ■ Heath H8/H89 * SuperBrain * Apple 11 Softcard * TRS-00 Model II & Model I 
Most other CP/M Systems with CRT or Memory Mapped Displays * MP/M * CP/M-86 



CompdView Products Inc. 

618 Louise, Ann Arbor, Michigan 48103 ' Telephone (313) 996-1299 
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RCA’s remarkable new VP-3303 
Interactive Data Terminal turns any 
home TV into a videotex display unit. 


Now you can connect your family to 
the whole informative and entertaining 
world of CompuServe, The Source, Dow 
Jones News/Retneval and other time¬ 
sharing and data-base networks. 

All you need is our VP-3303, a 
modem and a modem cable, a telephone 
and your home TV. 

You can get instant access to re¬ 
gional newspapers and newsletters ... 
weather reports and sports results . -. 
computer games and more. You can use 
the VP-3303 to make airline resen/ations 
... find restaurant recommendations in 
cities around the world. Plus stock mar¬ 
ket and corporate data. Or access your 
school or business compifter. You can 
even send electronic mail and buy 
products. 

What you have working for you is 
a versatile, feature-packed interactive 
data terminal which can be worth 
far more to you than its low price. 
Its unique color-locking circuitry gives 
you sharp color graphics and rainbow 
free characters. You get 20- and 40- 
character formats in one of eight col¬ 
ors and separate color backgrounds. 
The spill-proof, easyJo-clean keyboard 
Is highly suitable for 
hostile environments. 

And the light touch 



membrane keyboard switches give you a 
natural feel. With reverse video, you can 
emphasize certain letters, words or sen¬ 
tences. A built-in tone generator ... plus 
a whrle noise generator. . Jet you create 
everything from the sound of explosions 
to the sound of music. 

The RCA VP-3303 is complete with 
both RS232C and 20mA current loop in¬ 
terfaces. It has six baud rates, eight data 
formats and ASCII encoding ,,. versatil¬ 
ity that allows you to connect directly to 
a computer, as well as time-share. 

The RCA VP-3303 is truly a fine video¬ 
tex terminal. And don1 forget, ifs made 
by RCA ... the first name in television 
... now the foremost name in videotex 
terminals. 

See a demonstration of the new 
RCA VP-3303 at your local computer or 
electronics dealer, or order direct from 
RCA, toll free or by mail. 

Order now ... only $389.00 (Sug¬ 
gested user price.) For more infor¬ 
mation call toll free. 800-233-0094. In 
Pennsylvania. call 717-393-0446. 
Visa or MasterCard holders may 
order by phone. Or send a check 
including $3 delivery 
charge per unit plus your 
local sates tax. 


TIME-SHARING. 



a suitable piece of aluminum rod over 
fine emery paper will quickly achieve 
the required height. 

Before seating the sensor at this 
distance with a small drop of epoxy, 
the small indexing tab above pin 8 
must be removed so that the tip 
assembly can be threaded into the 
barrel. Careful filing does the trick. 
The leads should also be trimmed to 
guard against electrical shorting after 
assembly. 

At this point, all that remains is to 
solder the cable leads and complete 
final assembly. In addition to solder¬ 
ing the cable connections on the sen¬ 
sor, solder a wire between pins 4 and 
8 and extend it another 10 cm (4 in¬ 
ches). This is the ground lead for the 
side-mounted LED. Carefully screw 
the tip assembly into the barrel while 
rotating the cable with the tip 
assembly. This is easier to accomplish 
with two people: one holds the cable 
and tip assembly, the other turns the 
barrel. 

Fish the indicator LED's ground 
and cable lines through the side hole 
and half-grommet and solder them to 
the LED's shortened leads. Place a 
small drop of epoxy on the LED and 
half-grommet and press them into the 
side hole from the outside. The scan¬ 
ning wand is now complete. The 
finished product, with calibration 
cylinder, appears in photo 1. 

Sensing Circuit 

As shown in figure 3, the circuitry 
to make the sensors output TTL- 
(transistor transistorJogic) compati¬ 
ble requires only two integrated cir¬ 
cuits. Three op amps in the LM324 
packages handle amplification and 
comparative functions, while the 
7413 NAND Schmitt trigger "cleans 
up" the sensor's output by only pass¬ 
ing pulses above a threshold voltage. 
To stabilize the common-collector 
circuit using the sensor's NPN tran¬ 
sistor, a 15 pF capacitor and 
1 megohm resistor are put in parallel 
with the transistor. Nominal outputs 
at this stage are approximately 
+ 3.2 V for a light-absorbing surface 
(black) and +1.7 V for a reflecting 
surface (white). These values can be 
adjusted by varying resistor RlO, 


Circle 365 on inquiry card. 






Amdek 

From picture perfect:. 

To letter perfect. 



At Amdek, we make monitors for people who 
demand state-of-the-art color. And for people who 
know that crisp, clear text display is an art in itself. 

Our versatile Color-! 13" video monitor features 
standard NTSC composite input, front-mounted con¬ 
trols and a built-in speaker with audio circuit. Our 
popular Video-30012" Green Phosphor monitor has an 
easy-to-read, non-glare screen, 18 MHZ band width 
and 80 x 24 character display, 

F i' Both offer easy portability, with lightweight 

cabinetry and molded-in handles. And both are fully 


compatible with most computer and word processing 
systems. So compare our performance with other 
monitors. Then compare prices. For quality and value, 
you'll choose Amdek, 

NEW 'THIS FALLr our advanced high resolution 
Coior-n monitor with interface board for Apple n com¬ 
patibility, Color-n features RGB, TTL input and B60(H) 
X E60(V) resolution for crisp 80 x 24 character display 
and exceptionally sharp color graphics. Ask your 
dealer about an Amdek Color-Il, Color-1, or Video-3CJ0 
monitor today. 


I 



' v" ! 



2420 E, Oakton Street, Suite "E," Arlington Heights, Illinois 60005 (312) 364-1180 TLX: 25-4786 


Come see our complete line of color, green phosphor 
and black/white monitors at the COMDEX Show 
(Booth 386-8) in Las Vegas, November 19-21. 
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Photo 1; Authors bar-code scanning wand. The wand is based on Hewlett-Packard's 
HEDS-1000 optical reflective sensor (the metal can with eight pins), and a Schaefer No 
Nonsense ball-point pen. The calibration cylinder appears at the right of the HEDS-1000 
module. 


The signal is fed to the inverting 
input of one of the LM324's op amps, 
which is configured as a comparator. 
The amplifier's other input receives a 
reference voltage set through the 
voltage divider of R3 and R4. The 
divider network should be adjusted 
so that this input to the amplifier is 
about +2.5 V, which will ensure 
that the scanner produces on and off 
pulses approximately equal in length 
(while scanning equally sized absorb¬ 
ing and reflecting characters). 

The output of the first op-amp 
stage is coupled to the inverting input 
of the second op-amp comparator, 
which drives the scanner's LED. The 
first stages output is also sent to a 
voltage follower that drives a NAND 
Schmitt trigger. Besides functioning 
as an inverter, the Schmitt trigger 
provides a sharp output that is 
filtered by the 1000 pF capacitor. 
Although the addition of this 
capacitor does cut down on response 
time when scanning at extremely high 
rates, it poses no problem for prac¬ 
tical hand scanning. 


+ 5V 



Figure 3; Schematic diagram of the circuit to make the sensors output compatible with 
transistor-transistor logic. The sensors integral NPN transistor is connected as an 

Number 

Type 

+5 V GND 

amplifier/driver. One section of an LM324 quad-operational amplifier is connected as 
an inverting comparator. The output of this stage is fed to the indicator LED (mounted 
on the pen barrel) through a second amplifier section. The signal also goes to a voltage- 

IC1 

IC2 

IC3 

HEDS1000 

LM324 

7413 

4 11 

14 7 

follower-connected op amp that drives a SchmitMrigger NAND gate. The NAND 
gate's sharp output pulse is filtered with a 1000 pF capacitor. 
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897 N.W. Grant Ave. • Corvallis. Oregon 97330 


Introducing the Enhancer ][; a new 
Standard which is improving the 
relationship between Humans and 
Apples. The Enhancer ][ can help 
your Apple ][‘s keyboard become 
more sociable by remembering 
words or phrases which can be 
entered into the Apple by the mere 
touch of a key. Life can become 
even easier because the Enhancer ][ 
can remember what you typed. 
while your Apple was busy talking 
to your disc (or doing other things). 
Naturally, it knows the difference 
between upper and lower case 
letters and what shift keys are 
supposed to do. It even knows to 
auto repeat any key held down. The 
Enhancer Jt replaces the encoder 
board making installation simple. 

Suggested retail price: $149.00. 



November 19-22,1981 / BoolhNo.1618 
Las Vegas Convention Center, Los Vegas, NV 


THE DAWN 
OF A NEW ERA 
FOR APPLE ][ = 
THE 

ENHANCER H 




■ VIDEO TERM 


■ SOFT VIDEO 
SWITCH 


■ KEYBOARD AND 
DISPLAY ENHANCER 


Vid Boterm Util ities D isc S37 00 

[includes) 

• Font Editor 

• Pascal Mid-Res Graphics 

• Applesoft Read Screen Utility 

• Top a. Bottom Scrolling 

• Pascal Vidpatch 

• Graphics Template 
Character Set E PRO Ms $29. □□ ea 

• Half Intensity 

• Inverse 

• German 

• Katakana [Japanese) 

• Line Drawing Graphics 
[Expanded) 

• Spanish 

• French 

• Math & Greek Symbols 

• Super & Subscript 
Dvorak EPROM 

[Enhancer) $29.00 

Lo wer C ase C hip $29.00 


The Soft 
Video 
Switch is 
an auto- 
matic ver- 
Sion of the 
popular 
Switch- 

plate. It V/ j 

knows 

whether it should display 40 or 00 
columns ur Apple graphics. It does 
the tedious work of switching video- 
Dut signals so you don't have to. The 
Soft Video Switch can be controlled 
by software. Any Videoterm with 
Firmware 2.D or greater may he 
used with the Soft Video Switch 
The single wire shift mod is also sup¬ 
ported. Package price is $35.00. 


The time tested Videoterm SO 
column card: 

• aO characters y 24 lines 

• True decenders 

• 7 X 9 character resolution 

• Low power consumption 

• Compatible with most word 
processors 

• Softcard and CP/M compatible 

• Modem compatible 

• Most popular character set of 
any 80 column card 

• Alternate character fonts available 
Suggested retail price $345,00 


The original Keyboard and Display 
Enhancer is still available for Revi¬ 
sion 0-6 Apples Con which the new 
Enhancer It will not fit). These 
Apples have memory select sockets 
at chip locations D1. El S. FI. The 
Keyboard and Display Enhancer 
allows entry and display of upper &. 
lower case letters with fully func¬ 
tional shift keys. It does NOT have 
user definable keys nor a type ahead 
buffer. The price is $129, DO. 
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Figure 4: Memory-mapped interface to the signal bus of a microcomputer. The 
decoding circuitry will gate the bar-code scanners output onto the data bus whenever 
an address within the selected 1 K-hyte space is accessed by a memory-reference in¬ 
struction. In this arrangement, the 1 K-byte space resides somewhere in the top 
16 K bytes of the address space. (This interface is compatible with the software 
presented in Ken Budnick's book Bar Code LoaderJ 


LETTER QUALITY PRINTER 


• DUAL USE, A PRINTER AND A TYPEWRITER 

• SELF TEST PROGRAM BUILT IN 



I’hc BY rKWRi l LiF't Ls a primer mnsistin^ of a micro-processor controlled 
asse ni b I y i n to rn a 11 y co n n tx' rt‘t I to a n Sc: M f :oron a rn a tic 8t x x > office 
typewriter 


OTHER FEATURES 
- Back space. 

Parallel input. 

Pin compatible with 
TRS 80 expansion interface. 
Typewriter operation with 
nothing to disconnect. 


TOORDER 

Sent! certified check or money order. 
F^ersonal checks take 2 weeks. 

We do not ship C.O.o. 

Add $ iO for shipping and handJIng in 
continental u.S.A. 

N.Y s. residents add 7% sates tax. 


$795 


BYTEWRITER 


125 NORTH VIEW RD., ITHACA. N.Y. 14850 
(607) 272-1 132 

S(’JW coTcjoHftiHfic^ HcXKJ is £1 iracieii>ark of SCM t:orp 
I KS HO is £1 iratleniark of Tandy Cofp. 

HWRITF-R IS imflemork of WiUiams I .alKJraiories. 


That's all there is to making a sim* 
pie bar-code scanner. The circuit in 
figure 4 illustrates an extremely sim¬ 
ple interface to an 8-bit microcom¬ 
puter bus. The signal from the wand's 
output is gated onto the computer's 
data bus through a memory-mapped 
addressing scheme. The wand's out¬ 
put will be available when a memory- 
reference instruction is executed ad¬ 
dressing a 1 K-byte block anywhere 
in the top 16 K bytes of address space 
(the specific block is selected by a 
jumper connection). The high-order 
bit on the data bus receives the signal. 

Ken Budnick's book Bar Code 
Loader (available from BYTE Books) 
contains bar-decoding programs for 
the 8080, 6800, and 6502 micro¬ 
processors which read the high-order 
data bit. Due to their simplicity, the 
routines can be easily modified to 
work in almost any system. 

One comment should be made con¬ 
cerning this software. Even on my 
slow 2.048 MHz 8080A-based 
system, I found it was impossible to 
scan fast enough to keep the counting 
register from timing out (the register 
exceeded the counting limit of 255), 
By adding a DCR,,*JNZ (decrement 
register,,,jump on not zero) loop in 
the input scanner sections of the soft¬ 
ware, 1 solved the problem, I suspect 
that similar changes will have to be 
made to the software for other 
systems. Note that the addition of 
this time-killing loop does not result 
in a significant reduction in practical 
hand-held scanning speeds—I ac¬ 
curately and reproducibly scan at 
more than 25 cm (10 inches) per sec¬ 
ond. 

Bar codes represent a reliable and 
convenient method of mass- 
distributing digital information. 
Hewlett-Packard's design and pro¬ 
duction of the HEDS-1000 sensor 
makes bar-code reading practical for 
me. Combining it with some simple 
interfacing has made printed software 
a reality,® 


The HEDS-1000 optical-reflective sen¬ 
sor can be ordered from Hamilton-Avnet, 
1175 Bordeaux Dr, Sunnyvale CA 94086. 
Address orders to Sales Department. 


72 Kovember © BYTE PublicaUoru Inc 


Circle 429 on inquiry card. 


Circle 129 on inquiry card 













































dolosoulk onnoufices... 

THE TOnU. PRINTER PACKAGE! 




With so many matrix printers on the market today, it may seem 
tough to find exactly the right one for your application. Some 
models may offer the speed you need, others the oommunicaiions 
flexibility and still others the forms handling capability. But no 
printer offers all the features you need,..until now. 

The DS180 matrix printer provides the total package of perfor¬ 
mance features and reliability required for applications such as 
CRT slave copy, remote terminal networks and smalt to mid-range 
systems. Not a "hobby-grade'^ printer, the DS180 is a real work¬ 
horse designed to handle your most demanding printer require¬ 
ments. And pricing on the DS180 is hundreds of dollars below 
competitive units. 

High Speed Printing—Bidirectional, logic-seeking printing at 
180 cps offers throughput of over 200 ipm on average text, A 
9-wire printhead life-tested at 650 million characters generates 
a 9x7 matrix with true lower case descenders and underlining. 
Non-volatile Format Retention-a unique programming keypad 
featuring a non-volatile memory allows the user to configure the 
DS180 for virtually any application. Top of form, horizontal and 
vertical tabs, perforation skipover, communications parameters 


and many other features may be programmed and stored from the 
keypad When your system is powered down, the format is retained 
in memory. The DS180 even remembers the line where you stopped 
printing. There is no need to reset the top of form, margins, baud 
rate, etc... .it's all stored m the memory. If you need to recon¬ 
figure for another application, simply load a new format into the 
memory. 

Communications Versatility-The OS 180 offers three interfaces 
including RS232. current loop and 8-bit parallel Baud rates from 
110^9600 may be selected. A IK buffer and X-on, X-off hand¬ 
shaking ensure optimum throughput. 

Fomis Handling Flexibility—Adjustable tractors accommodate 
forms from 3"-15". The adjustable head can print 6-part forms 
crisply and clearly making the OS 180 ideal for printing multipart 
invoices and shipping documents. Forms can be ted from the front 
or the bottom. 

If you would like more information on how the OS 180’s low-cost 
total printer package can fill your application, give us a call at 
Datasouth, The DS180 is available for 30-day delivery from our 
sales/service distributors throughout the U.S. 


See Us At 



Centef, Las Vegas. HV 
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Introducing 
the Sinclair ZX81 

It you're ever gorng to buy 
a personal computer, now is the < 

time to do it 

Tfie new Sinclair ZX81 is tbe 
most powerful, yet easy-to-use 
computer ever offered for anywhere 
near the price: only $149,95* completely 
assembled. 

Don't let the price fool you. The 
ZX81 has just about everything you 
could ask for In a personal computer. 

A breakthrough 
in personal computers 

The ZX81 is a major advance over 
the original Sinclair ZX80—the world's 
largest selling personal computer and 
the first for under $200, 

In fact the ZX8Vs new 8K Extended 
BASIC offers features found only on com¬ 
puters costing two or three times as much. 

Just look at what you get: 
m Continuous display, Including moving 
graphics 

■ Multi-dimensional string and numerical 
arrays 

^Plus shipping and handling. Pificc includes coninsctors 
lor TV and cassette, AC adaptor, and FREE manual 


F tf you already own aZXSO 

ThG8K Extend^ PASIC 
chip used in the 2X81 is available 

as a plug-in replacement for your 
ZX80 for only $39.95, plus shipping 
and handling—complete with new key¬ 
board overlay and the ZX81 manual. 

So in just a few minutes, with no 
special skills or tools required, you can 
upgrade your ZX80 to have ail the 
powerful features of the ZX31, (You'll 
have everything except continuous dis¬ 
play, but you can still use the PAUSE 
and SCROLL commands to get moving 
graphics.) 

With the SK BASIC chip, your 
ZX80 will also be equipped to use the 
ZX Printer and Sinclair software. 

Warranty and Service Program** 

The Sinclair ZX81 is covered by a 
10-day money-back guarantee and a 
limited 90-day warranty that includes free 
parts and labor through our national 
service-by-mail facilities. 

**0005 not apply to ZXSl kits. 


M Math 0 mafTdll and scientific functions 
accurate to 6 decimal places 

■ Unique one-touch entry of key words 
tike PRINT, RUN and LIST 

■ Automatic syntax error detection and 
easy editing 

■ Randomize function useful for both 
games and serious applications 

■ Built-in interface for 2X Printer 

■ 1K of memory expandable to 16K 

The ZX81 is also very convenient 
to use. It hooks up to any television set 
to produce a clear 32-column by 24-line 
display. And you can use a regular 
cassette recorder to store and recall 
programs by name. 



NEW SOFTWARE; Sinclair has 
published pre-recorded pro¬ 
grams on cassettes for your 
ZX81, or ZXSO with 8K BASIC. 
WeTe constantly coming out 
with new programs, so well 
send you our latest software 
catalog with your computer. 



ZX PRINTER; The Sinclair ZX 
Printer will work with your ZXSl 
Of 2X80 with 8K BASEC. It Will 
be available in the near future 
and will cost less than $100. 



t6K MEMORY MODULE; 

Like any powerful full fledged 
computer, the ZX81 is expand¬ 
able. Sinclair's 16K memory 
module plugs right onto the 
back of your ZX81 (or ZXSO, 
with or without SK BASIC). 
Cost is $99,95, plus shipping 
and handling. 



ZX81 MANUAL; The ZX81 
comes with a comprehensive 
164-page programming guide 
and operating manual de¬ 
signed for both beginners and 
expenenced computer users, 
A $10.95 value, ifs yours free 
with the ZX81. 
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Introducing 
theZX81 kit 

If you really want to 
save money, and you enjoy 
building electronic kits, you 
can order the ZX81 in ktt form 
for th e i nc red ibi e p ric e of J u st 
$99.95* ifs the same, full-featured 
computer, only you put it together 
yoursell Well send complete, easy- 
to-follow instructions on how you can 
assemble your ZX81 in just a few hours 
All you have to supply is the soldering 

How to order 

Sinclair Research is the world's larg¬ 
est manufacturer of personal computers. 

The 2X81 represents the latest 
technology in microelectronics, and It 
picks up right where the ZX80 left off. 
Thousands are selling every week. 

We urge you to place your order 
for the new ZX81 today. The sooner you 
order, the sooner you can start enjoying 
your own computer 

To order simply call our toll free 
number, and use your MasterCard or VISA. 
To order by mail, please use the 
upon. And send your check or money 
order. We regret that we cannot accept 
purchase orders or C.O.D's, 

CALL BCN3-543-3000. Ask for op¬ 
erator #509. In Ohio call 800-582-1364. 

In Canada call 513-729-4300. Ask for 
operator #509. Phones open 24 hours 
a day, 7 days a week. Have your Master* 
Card or VISA ready. 

These numbers are for orders 
only. For information, you must write to 
Sinclair Research Ltd., One Sinclair Plaza, 
Nashua, NH 03061, 
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AD CODE 


PRICE! QTY. AMOUNT 


$149.95 


ZX81 


ZX81 Kit 


8K SASIC chip (for ZX80) 


16K Memory Module (for ZX81 or ZX80) 


Shipping and Handling 


To ship outside USA add $10.00 


99.95 


39.95 


99.95 


4.95 


TOTAL 


$4.95 


MAIL TO; Sinclair Research Ltd., One Sinclair Plaza, Nashua, NH 03061. 

NAME_ 

ADDRESS___ 


CITY/STATE/2iP_ 

t U.S. Dollars 
































Software Review 


Reversal 

Othello for the Apple II 


Mark Friedman 
23 Forge Dr 
Nashua NH 03060 


"Winner of the software division of the First Interna¬ 
tional Man-Machine Othello Tournament" is the declara¬ 
tion that catches your eye when you pick up the box. 
And if that's not intimidating enough to a casual game 
player, consider that Reversal is written by the 
Spracklens of Sargon chess fame. Is there any hope of 
winning? The answer is a most emphatic yes, depending 
on the level of play you select. At the same time, how¬ 
ever, Reversal is capable of giving even the best player a 
tough run for the money. 

The game is played on an eight-by-eight square board, 
and the object is to occupy more squares than your oppo¬ 
nent. The game's rules are very simpler you place one 
piece on the board per tom and try to trap your oppo¬ 
nent's pieces between your own; all pieces trapped 
become yours. It sounds simple, and, as any Othello 
player knows, it is . , . sometimes. 

Reversal comes in the now standard Hayden Game- 
ware box, with a better-than-average instruction booklet 
and a registration card. The disk carries what seems to be 
its own operating system, as well as the game itself, and 
is, of course, both write-protected and "uncopyable." At 
least the few casual efforts I made to copy it failed. The 
registration card indicates that if your original disk 
becomes unusable in less than a year, it will be replaced 
free of charge. The instruction booklet, however, states 
that replacement will be free for 90 days, after which a 
copy will cost $5. 

Loading Reversal is simple, although a mention of its 
13-sector status would make the first time even easier for 
those with systems that default to a 16-sector format. It 


Othello is a trademark of CBS. 


might also make you feel a little better if you were 
warned that several head initializations, with their usual 
clatter, are normal (at least they were on my system, with 
any drive 1 used). Once loaded, you are offered four 
choicest play a game against your Apple 11; start a game 
with any given board layout; play against a fellow 
human; or exit from the program. Be forewarned that 
exiting delivers you into the hands of the Monitor pro¬ 
gram. You should also be aware that the instruction 
booklet is written in a tutorial style, which is fine for a 
first reading, but a table of available commands would 
make life easier a week later. 

If you elect to play a game, you are asked several ques- 


AF a fTlanr-o 


Name 

Reversal 

Apple floppy disk 

, Language 

Type 

High-resolution graphics 

Assembler 

game playing a version of 

Computer 

Othello 

Apple II with at least 32K 
bytes of memory; tape or 

Manufacturer 

disk drive; video monitor or 

Hayden Book Company 

50 Essex St 

TV 

Rochelle Park NJ 07662 

Documen tation 

(800) 821-3777 

14-page booklet 

Price 

Audience 

$29.95 tape; $34.95 disk 

Game enthusiasts of all ages, 
Othello enthusiasts in par¬ 

Format 

Apple cassette or 5-inch 

ticular 
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Multiuser mainframes with 192K ram start at 
under $6000. TTie 64K dpol80'''is priced at 
$1395. Immediate delivery. A complete line of 
standard peripherals including a 26M byte hard 
disk subsystem can be supplied on request 
Dealer and OEM inquiries are invited 


The dedicated power of this complete single board computer is provided to 
each user, making the DISCOVERY MULTIPROCESSOR unique among 
multi-user systems. With the power and expandability of distributed process¬ 
ing • With the economy of shared peripherals • With the flexibility of shared 
and public files • And all of this with full CP/M* and S-100 compatibility. 


DISCOVERY has been proven in installations throughout the World 
If you need the Power of Multiprocessing.,, it's time you discovered us! 


Multiproceftstng SoftiFare Multiprocessing Hardware 


Our Distributed Processing Oper¬ 
ating System, dpc/os"^', resides in 
the Service Processor, establishing a 
CP/M environment for each user 
and managing access to the shared 
system resources. Multiuser facilities 
are provided for print spooling, for 
interprocessor communication and 
for private, public and shared-update 
files. Several processors can be em¬ 
ployed concurrently by a single user 
via the enhanced batch submit facil¬ 
ities. And with DISCOVERY all 
CP/M compatible programs will 
execute without modification, thus 
protecting your software investment 


The ACE 64 K Distributed Process¬ 
ing Single Board Computer, the 
dpolSO^ gives the DISCOVERY 

MULTIPROCESSOR its own unique 
architecture. One DPC is dedicated 
to each user providing exclusive use 
of the onboard Z-SO, 64K ram and 
serial I /O. Access to the shared 
resources is provided by an ex¬ 
panded DPC used as a Seryice 
Processor. Additional users can be 
added at any time by simply inserting 
additional DPCsJnto the standard 
S-100 bus — up to a total of sixteen 
user processors in a single chassis! 

*CP/M is a Te^stered TM of Digital Research. Inc. 


The ACE DISCOVERY MULTIPROCESSOR dedt 
cates a complete 64 K Z-80 Distributed Processing single 
board Computer, the dpc-lSO " to each user An ex¬ 
panded DPC coordinates of the system activittea 


This 

Single 


.is the Heart 
of the 


R H 1 Micropro^ssor 

!twg|fe!aufes3a:i 


:-51 

JateliRP 


World’s 

Best Multi-User 


System. 


MULTIPROCESSOR 


ACnONCOMPUTOH ENH-rH^RISF.IniJ PnWiiH3«fl.tJAltroiirift 


Action -nmputer nterprisednc. 

!ilultipfoesssing :n-n!' .ny 

55 West Del Mar Boulevard, Pasadena, Calffornia 91105 USA • Cable ACEPAS Pasadena • (213) 793-2440 

















tions. The Brst is which color, black or white, you wish 
to play. The two remaining questions determine the pro¬ 
gram's level of play. Your first decision is to select the 
level of strategy the program will use, with choices of 
beginner, intermediate, and advanced (advanced is billed 
as its championship level). Your last decision is how 
much time to allow the program to determine its next 
move. There are nine time levels, listed as ranging from 
2,5 seconds to 30 minutes, providing a total of 27 playing 
levels for the program^more than enough to suit any 
level of player. 

Be aware of two things while selecting the program's 
play level. The first is that the printed list of "approx¬ 
imate" response times is very approximate. Level 6, with 
a listed time of one minute, varied from just under a 
minute to almost three minutes during one game played 
at the advanced strategy level. The second detail is that 
while the strategy level you pick cannot change during a 
game, the response-time level can be changed at any 
time, making play even more flexible. 

Reversal makes use of both the text and graphics dis¬ 
plays during execution, showing the level of play and 
move list on the text page and the board itself on the 
graphics page. Toggling between the two displays is done 
with the ESC (escape) key, although once a game has 
started. I've found little need for the text display other 
than to record a game for posterity. Reversal makes good 
use of the Apple s graphics, with a couple of nice touches 


like pieces that smile or frown depending on the score 
(when both sides are tied, they just stare at you). Should 
you find them distracting, the faces can be turned off. 
Once you are looking at the game board, playing is as 
simple as it can be—at least the mechanics are. There is 
no need to memorize a list of board locations, as naviga¬ 
tion is done with the cursor-control arrows. In addition, 
since the cursor will stop only on squares that represent 
legal moves, there is really no excuse for overlooking a 
possible move. Once you have found the square you 
would like to move to, just press Return, All trapped 
pieces will be flipped automatically, and the score, 
displayed on the sides of the screen, will be updated, as 
will the move list displayed on the text page. The pro¬ 
gram then begins its search for a suitable response. 
Reversal is so easy to play that my five-year-old 
daughter was able to play her first game after five 
minutes of coaching. While her first game was a bit of a 
rout, she insisted on playing until she won, several times, 
I tend to be a casual, rather than an aggressive, player, 
and my selection of playing levels reflected that. 1 got the 
most pleasure playing at the lower, faster-response levels, 
with a few highest-level (30-minute response) games 
thrown in for good measure. To compare the strategy 
levels, I played a series of games at each level. While I 
was able to win the majority of games at the beginner 
level, and half or more at intermediate, the advanced 
level was easily my match. In fact, one game played at 



TELEVIDEO SYSTEM J 

The Televideo System ( Is & based singte- 

Ltser computer system. State-oHhe-srt design and 
single board censtruchon accaunia for Televideo's 
reliabilllv and exceptional price performance. 
Cobal. Basic, PL/1 end Fortran are |ust a few of Ihe 
high level languages available. As your needs grow 
so can your Televideo computer system The 
System I can be a satellite computer of a larger 
network of user stations using Ihe multi-processor 
multi-tasking System II or System ill System I 
includes TS-31 computer, Talevideo 910 terminal 
(9&0 terminal avatlable at additional cost) and 
CP/M'^ 2.2. Nation wide on-site service Is available 
through General Electric service company. 

System i specitfcalfons: ZBQA, &4K Ram, 4K dlag^ 
rKJStic Eprom. two 5" 360K drives, serial and parallel 
port. 



CP/M*’ is a licensed pnoduci supplied by Digital 
Research. Inc. 

See Televideo System Ad. 



NORTHSTAR ADVANTAGE 
COMPUTER 

The N ort hs tar A dva mage Com pute r is a n i n tegrated 
package including full graphics capability Line 
charts, bar graphs, pie charts and 3 dimensional 
displays are all possible gs part erf Norfhstar's 
optional graphics/OOS operating system or CP/M® 
graphics package. All tsiorlhsler apphcations soft¬ 
ware Is available for the Aduantage Computer, Slots 
for G additional expansion cards are Included. 

SpecMIcatiorts: Z30A CPU. G4K Ram. Green screen 
12"' momtor. 240 x G40 pixel graphics resolution, 
sculptured typewriter-like keyboard, two 5" 360K 
drives 

V.I.P.’s call A.E.I. 


ZENITH 

Zenilh Data Systems with world famous quality and 
reliability are now available from A. El. The ZQ9 and 
Z90 are standalone micro computers with a one 
piece design that simplifies instaliation and opera^ 
bon With the board line of Peachtree accounting 
soflware and Micro-Pro word processing software 
the Zenilh computers are the ideal small business 
systems Heathkit/Zenith educational courses are 
available making the Zenith Computer an excelleni 
choice for the first lime buyer. 

Zenilh specilications: 

ZS9—48K ram standard.ZSO cpu. 2 serialporta, buiH 
in 12" term Inal, one 5” 100K drive, expandable. 

Z90 —64K ram standard, ZSO cpu. 2 serial porta, 
built in 12 " lerminat, one 5" 2DGiK drive, expandable 



Because A.E.I. tests before shipping, has expertise on ail items offered, and is price competitive. 



t AUTOMATED EQUIPMENT, INC. 

18430 WARD STREET. FOUNTAIN VALLEY, CALIFORNIA 92708 

See these produefs end a fufi line of peripheraf equipment in our showroom. 


(714) 963-1414 
(800) 854-7635 


78 November 1981 '© BYTE Publications Inc 


Circle 43 on Inquiry card. 










”By expanding our potential, 
we help you expand yours” 

“As a Vector computer, I’d like to introduce you to the 
newest member of the Vector computer family: me!’ 

“I’m a Vector 5005 Multi-Share™ system,with all the 
intelligent, convenient characteristics of our 3005, and 
then some. I am a truly integrated word and data processing 
system, and I can stand alone or support up to a total of 5 
terminals and 2 printers. I can be typing a letter, doing data 
entry, updating the general ledger, checking inventory, and 
doing a cash flow forecast on different terminals all at the 
same time. 

"I use sophisticated, big computer error correction 
techniques for the security and integrity of your data. My 
advanced Winchester hard disk gives you 5 megabytes of 
storage for convenient, fast access to large amounts of infor¬ 
mation—without the inconvenience of changing floppy 
disks. In addition, I fit in equally well in small businesses 
(where the need is for perhaps 2 terminals) or in corpo¬ 
rate environments (where I can be used as a multi-station 
word processor or comprehensive departmental machine)!’ 

“For more information and your local dealer, call us 
at 800-423-5857. In California, call 800-382-3367, Or write 
to us at 31364 Via Colinas, Westlake Village, CA 91362. 

“We Vector 5005s are here. Each time we get closer to 
our full potential, you get closer to yours!’ 
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Buy with Confidence 

from the best 


GREAT PRICES. GREAT SERVICE. GUARANTEED 



Apple Computers 

Disk drives, accessories 
software, graphics tablets. 
CALL FOR BEST PRICES 



HEWLETT 

PACKARD 


Call us for great prices: 

Altos, Atari. NEC. 



Whether you want their great ZenHh aod 

computer or a wide selection of computers 
computer calculators-we have them 


NEW ^ 
MX 100 & 
MX 80 F/T 


MONITORS 

BMC A NEC Green Screen 
NOWtN STOCK 


The new 136 
column Epson 
printer with graphics and the 


ooj[giair(i][a§ 


Friction/tractof MX 80 are tn 


We have the CORVUS stock. WE HAVE THE GRAPHIC 
systems to hook up several PACKAGE FOR MX 80 call. 



SfLENTYPE PRINTER 
ONLY $295.00 


Apple computers at once! 


Amazing Mountain Hardware 
CPS Mufti-function card 

ALL IN ONE: 
Paratlet/Se rfa f/CIo ck/Caten 


NEC a OfABLO PRINTERS 

Anadex. Paper ^ 

Tiger. CALL 
for latest prices 


level A6 was the most elegant example of trap-setting 1 
have seen in a long time. Any time I can be beaten in the 
last five moves as badly as 63 to 1, I know Tve met my 
match. That game made me wish there was a command 
to print the entire move list, rather than having to copy it 
by hand during the game—the game was over before I 
realized it was worth saving. 

The program has two additional features that can 
make for a more varied game; the ability to take back 
any move and a way to ask what the program thinks 
your best move is. It can sometimes take an extreme ef¬ 
fort of will not to back a game up to where you made 
some 'mistake/' but it can be fun to check out other 
possibilities, and it's nice to know you can. The ability to 
ask the program about your best move is also a nice idea, 
but because it is limited by the amount of look-ahead the 
program did in computing its move, it is, more often than 
not, not your best possible response. 

As there is no way to save a game in progress, the only 
way to resume an interrupted game is to record the posi¬ 
tions of all pieces and use the facility to start a game from 
a given board layout, but this is a tedious process, A 
''Save Game" command would have solved the problem, 
particularly when playing at levels requiring 30 minutes 
per response. 

As long as Tm "wishing," there are a few other things 
that either should be included or would be handy to 
have. These include the ability to change strategy level 
during a game, having the "Exit" command reload the 
system, and a table of commands in the instruction 
booklet. In passing, let me recommend the user's guide 
section entitled "Strategy Tips" to anyone who plays 
Reversal. The tips may be obvious, but they're valuable 
nonetheless. 

I highly recommend Reversal to anyone who enjoys 
Othello or to anyone who likes strategy games in general. 
Reversal can also serve as a good introductory computer 
game for beginners of any age. The Spracklens have done 
a magnificent job: Reversal is everything 1 expected it to 
be when I saw who had brought it into the world. 



Visicalc3.3 ..$175/Reg. 

BPI GL/INV/AR/etc ... 299/Reg, 

Tax Preparef by Howardsoft ... 125/Heg. 
Heal Estate Analyzer Howardsoft 125/Reg. 
Creative Financing, Howardsoft 12 S/Re 9 . 

ASCII Express IJ by SOS... 55/Reg 

2-TERM (CPM) (16 sector) _ 85/Reg 

TRS 80 6 atari SOFTWARE TOO 

MICROSOFT 16K 


$199 

399 

150 

150 

150 

65 

100 


PLOTTERS 

Bausch&Lomb plotters 
for your computer by 
Houston instruments... 
CALL? 


Visit our retail store: 
Net Profit Computers 

521 W. Chapman Ave 
Anaheim, Cal. 92802 
714 750-7318 


Mail orders ONLY: 


NET PROFIT COMPUTERS 

2908 Oregon Court, Bid G1 
Torrance, Ca 90503 
1{0I}O)421-152O 
in Cal: 213 320-4772 



Cat restdenig pctd satet tax. Mlnimirm shipping and hsndting chargas are 
$3-00- Match. Vita, Ani«x prices xtlghlty higher cn sate Itams.Stora pficca dlftar 


Conclusions 

• Reversal is capable of competing evenly with players of 
any level. 

• Instructions and documentation for Reversal are better 
than average, but a "quick reference" table of commands 
would help inexperienced users. Running the game is 
complicated by only one fact: it is assumed you know 
that the disk uses Apple's DOS 3.2. An unusually large 
number of disk accesses occur before anything happens, 
so the first-time user might experience some anxiety. 

• Use of graphics and the game paddle make this game 
well-engineered for human use, but a feature for saving 
unfinished games on disk would avoid making the player 
record, then reenter the positions of all the pieces. Other 
improvements could include allowing the player to 
change the strategy level during play and a command to 
end the game and reload the program.■ 
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FPEOUENfiV. 


TVI'K N TALK' 


UTILITY 


T¥PE-’]V-TALK~1S T.N.T. 

The exciting texHo-speech synUiesiier 
that has every computer talking. 


• Unlimited vocabnlary 

• Built-in text-to-speech 
algorithm 

• 70 to 100 blts-pereecond 
speech syntheidxer 

lype'^N^Taiki"" an important tecJinological 
advance irom Votrax, enables yonr com¬ 
puter to talk to you simply and clearly — 
with an uniimit^ vocabulary. You can 
enjoy the many ieatures oi T^e-'N-Talk/'" 
the new text-to-speech syntheflizer, for 
just $375.00, 

You operate TVP®'N-Tal]c’“by simply typ¬ 
ing English text and a talk command. 

Your typewritten words are automatically 
translated into electronic speech by the 
system's microprocessor-based text-to- 
speech algorithm. 

The endless uses of 
ipoech synthesis. 

lype-'N-Talk™ adds a whole new world of 
speaking roles to your computer. You can 
program verbal reminders to prompt you 
Ihrough a complex routine and make your 
computer announce events. In teaching, 
:he computer with Type-'N-Talk''‘can 
actually tell students when they're right 
or wrong — even praise a correct answer. 
And of course, TVpe-'N-Talk'^is great fun 
:or computer games. Your games come to 
ife with spoken threats of danger, re¬ 
minders, and praise. Now ah computers 
oan speak. Make yours one of the first. 

TexMinqieech is easy. 

English text is automatically translated 
into electronically synthesized speech 
with Type-'N-Talkr ASCII code from 
your computer's keyboard is fed to 
Type-'N-Talk"'through an RS 232C inter- 
jface to generate synthesized speech, 
ijnst enter English text and hear the verbal 


response (electronic speech) through your 
audio loud speaker. For example: simply 
type the ASCII characters representing 
“h-e-I-l-o" to generate the spoken 
word "heUo." 

TVPE-’IV-TAL.K '^has its 
own momory. 

Type-'N-Talk'*" has its own built-in imoro- 
procesaor and a 750 character buffer to hold 
the words you've typed. Even the smallest 
computer can execute programs and speak 
simultaneously. Type-'N-Talk’"'doesn't have 
to use your host computer's memory, or tie it 
up with time-consuming text translation. 

Data switching capability 
allowB for ONUNE usage. 

Place Type-'N-TaJk ^ between a computer 
or modem and a terminal. Type-'N-Talk “ 
can speak all data sent to the terminal 
whOe online with a computer. Information 
randomly accessed from a data base can 
be verbalized. Using the Type-'N-Talk’"' 
data switching capability, the unit can be 
"de-seiected" while data ia sent to the ter¬ 
minal and vice-versa “ permitting speech 
and visual data to be independently sent 
on a single data channel. 

Sdeclable foatures make 
Interlacing versatile. 

Type-'N-Talk'”can be interfaced in several 
ways using special control characters. 
Connect it directly to a computer's serial 
interface. Then a terminal, line printer, or 
additional Type-'N-Talk'*"units can be 
connected to the first Type-'N-Talk/ 
eliminating the need for additional 
RS-232C porta on your computer. 

Using unit assignment codes, multiple 
Type-'N-Talk “units can be daisy-chained. 
Unit addressing codes allow independent 
control of Type-'N-Talk™units and 
your printer. 


Look whti you g«t for $375.00. 
TYPE-’IV-TALK "comes with: 

• Text-to-speech algorithm 

• A one-watt audio amplifier 

• SC-01 speech synthesizer chip (data 
rate: 70 to lOO bits per second) 

• 750 character buffer 

• Data switching capability 

• Selectable data modes for versatile 
interfacing 

• Baud rate (75-9600) 

• Data echo of ASCII characters 

• Phoneme access inodes 

• RS 232C interlace 

• Complete programming and instaUation 
instructions 

The Votrax Type-'N-Talk'" is one of the 
easiest-to-prog ram speech synthesizers on 
the market. It uses the least amount of 
memory and it gives you the most flexible 
vocabulary available anywhere. 

Order now. Toll free. 

I Call the toU-liee number below to | 
■ order or request additional infor- ■ 
S mation. MasterCard or Visa 5 

m accepted. Charge to your credit B 
H card or send a check for $375.00 I 
K plus $4.00 delivery. Add 4% sales h 
I tax in Michigan. I 

I 1-800-521-1350. I 

^ Dealer Inquiries Invited ^ 

Distributed by Vbdex 
A %lr03E Compaiiy — Dept. RT 
500 Stephenson Highway, *&oy, MI 48084 
{313) 588-0341 

Type-'W-Tflllc^'^ la covered by a Hmited wairanly, 

Write Vbtr** for a free copy. 




The first family 
of microcomputers 
with mainframe 
capability. 


WICAT Systems brings four 
years of research and development to 
the market with the System 100 family 
of microcomputers. WCAT is the first 
to provide high performance, low cost 
computers with full feature operating 
systems and network capabilities. The 
WICAT family of systems and their 
supporting software have been designed 
to 1985 specifications. The hardware, 
software, and communication networks 
assume large main memories (up to 1.5 
megabytes in the System 150 and 14 
megabytes in the System 100) and large 
system power at each intelligent 
workstation. 

Our 68000-based systems run at 
8 MHz and execute approximately one 
million instructions per second. The 
processor has a 16 bit external data 
path and internally supports 32 bit 
operations. All of our computers, with 
the addition of the interface board, can 
control videodisc players. Multibus” 
devices can also easily be attached to 
our complete family. 


WICATs Multi-User Control 
System (MCS) is one of the most 
powerful operating systems available 
today. The real time, multi-user, multi¬ 
tasking system is designed to strike an 
uncompromising balance between the 
needs of the system’s programmers and 
the general users. UNIX”/V7 and a 
CP/M Emulator are also available. 

In addition to the three operating 
systems WICAT offers nine program¬ 
ming languages: PASCAL, Assembler, 
FORTRAN, COBOL, BASIC, APL, 
ADA, C, and LISP. 

Full service maintenance is offered 
internationally, including 377 locations 
in the United States. Depot mainte¬ 
nance is also available. 

Whether your needs are for busi¬ 
ness systems, personal computers, or 
sophisticated networking, the WICAT 
family meets those needs. 

Call or write today for additional 
information. 


WICATsystems 


RO, Box 539 


1875 South State Street 


Orem, Utah 84057 


(801)224-6400 





ANSI XS. 64 Terminal 

SO X 25 rows ort a 12 " diagonal screen 

Opiional touch panei 

Blinii, blank, reverse video, half- 

intensity and underiine 



6S0Q0 Processor 
20MB-900MB hard disk storage 
Up to 14MB of main memory 
Supports up to 96 mteUigeni terminals 


68000 Processor 

Up to L5MB main memory 

Singie-user inteiUgent terminal 



68iX)0 Processor 

Up to L5MB main memory 

2. 5 to ^'floppy disk drives {L92 MB or 

320KB) 


68000 Processor 

2, 8'" dual-sidetL double-density floppy 
disks (2, 4MB) 

Up to SMB of main memory 
Supports 4 dumb terminals 


10MB hard diskSh "floppy disk for 


\5MB main memory 

user or multi-user operating 

(multi-user version supports 4 


Same features as T7Q00 Terminal 
Monochrome graphics—400 X 300 
pixel resolution 

Simultaneous support of text and 
graphics features (2 independent 
graphics planes for animation) 
Optional touch panel 


6SOOO Processor 

j. 8"dual-sided, doubie-density floppy 
disk (12MB) 

UpioL5MBofmain memory 
Ideal single-user workstation for video- 
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MG8000 Graphics Terminal 
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The Microcomputer as a 
Laboratory Instrument 


Danie] Cosgrove 
Botany Department 
University of Washington 
Seattle WA 98195 


During the past three years we 
have actively used a microcomputer 
to study the biophysics of plant 
growth. The unit serves as a data- 
acquisition and stimulus-control 
system, as well as an analytical tool 
for processing and studying the 
resulting data. But why use a com¬ 
puter? Specifically, why use a 
microcomputer? 

As a laboratory tool, the computer 
may be likened to a "smart" strip- 
chart recorder. That is, the computer 
not only stores data coming in from 
many different instruments (making 
it equivalent to not one but many 
chart recorders), but also controls ex¬ 
ternal devices. For example, the 
microcomputer that we use in our 
laboratory regulates the timing and 
intensity of experimental light 
treatments given to plants. In addi¬ 
tion, the computer permits easier, 
more subtle interpretations of the 
data involving mathematical 
transformations and statistical 
analysis. 

In the past, such processes were 
severely limited by time and man¬ 
power; The availability of data in 
digital form makes sophisticated pro¬ 
cessing, such as signal averaging, 
smoothing, digital filtering, and 
curve-fitting, much easier. Thus the 
computer improves both the quantity 
and quality of experiments. In the last 
decade, the minicomputer has 
invaded the laboratory to perform 
these functions and more. 
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The author gratefuiiy acknomledges the 
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The reason for selecting a micro¬ 
computer is price—they sell for a 
fraction of the cost of a minicom¬ 
puter. Yet in many cases they have all 
the required capabilities. Their big¬ 
gest limitation in the laboratory is 
one of software—programs useful to 
the researcher are scarce. The first 
part of this article will give an over¬ 
view of the microcomputer as it is 
used in our lab; this is followed by a 
description of the hardware and soft¬ 
ware architecture of the system. 

System Overview 
The primary use of our laboratory 
microcomputer (see photo 1) is to 
control experiments and acquire data. 
A typical experiment would involve 
the continuous measuring of the 


growth rate (and other parameters) of 
several plants over a 24- to 48-hour 
period, while subjecting the plants to 
various conditions such as light of 
different intensities or solutions of 
different osmotic strengths. 

At the beginning of an experiment, 
the plants are connected to growth 
transducers, which are then con¬ 
nected to a multichannel A/D 
(analog-to-digital) converter in the 
computer. A BASIC program 
prompts the operator for the 
parameters of the experiment (eg: 
how many channels to sample, how 
often to sample, how many sampled 
points to average, when to turn the 
lights on and off, the total duration of 
the experiment) and feeds these 
values to the interrupt-driven 



Photo 1: View of the laboratory microcomputer, showing the Soroc video console. 
Horizon II computer, interface box, and oscilloscope and strip-chart recorder used for 
graphic display of data. Plant growth transducers and other instruments located in a 
controUed-temperature room behind the computer are plugged into the interface box on 
top of the Horizon. 
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assembly-language program that does 
the real work of the experiment. 
When the operator is satisfied with 
the experimental parameters, the 
BASIC program will start the sam¬ 
pling program. 

Because the sampling program is an 
interrupt-driven routine, data ac* 
quisition can occur while BASIC 
works on a completely different pro¬ 
gram, This sampling will be com¬ 
pletely transparent to the BASIC pro¬ 
gram and to the operator because the 
assembly routines are fast (the worst- 
case time required is less than one 
millisecond) and take up only a small 
portion of the processor's time 
(depending, of course, on the sam¬ 
pling rate), while the rest of the time 
is devoted to the BASIC (or other) 
program. This allows the operator to 
use BASIC for other tasks, or to run a 
program in BASIC that monitors the 
status of the experiment and permits 
the alteration of the progress of the 
experiment. 

Using the video terminal, oscillo¬ 
scope, or strip-chart recorder as 
display devices, this STATUS pro¬ 
gram can display the data collected 
by the sampling program. Photos 2 
through 4 compare the three types of 


graphic displays. The oscilloscope 
and strip chart both have high resolu¬ 
tion; the latter is used when hard 
copy is required. The video display 
has low resolution, but is useful when 
the other devices are not handy, and 
if you want to perform a simul¬ 
taneous comparison of the data from 
different channels. 

The data-acquistion programs are 
very flexible, allowing a wide range 
of sampling rates (up to three kHz) 
and control of up to sixteen different 
programmed events during the course 
of a sampling period. In addition, 
sampling periods may be auto¬ 
matically concatenated “With each 
period having its own parameters, 1 
use this feature in my experiments on 
the effect of light on plant growth; 
high-frequency sampling during and 
shortly after the light treatment is 
alternated with lower-frequency 
sampling during the dark interval be¬ 
tween light treatments. In addition, 
data points are averaged over a 
longer time span during the dark 
period, which saves both disk storage 
and processing time yet still provides 
the background growth-rate informa¬ 
tion I need. 

After the computer has completed 
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Figure 1; Sample of data obtained using the acquisition system that appears in photo I. 
The results of data smoothing and curve fitting performed on raw statistical data can be 
aided by the use of a microcomputer. Curve A shows the raw data of a plants growth 
response to blue light; curve B shows the same data after smoothing to eUminate noise; 
curve C is derived from a computer fit of the data to an equation of an exponential 
decay of the growth rate to a lower rate. 
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INTERFACE 



Figure 2: Block diagram of the hardware and peripherals used in the authors data-acquisition system. 

an experiment, it can shut off its own 
power by activating a latching relay. 

The data that have been collected and 
stored on disk can subsequently be 
examined and processed. In our lab, 
such processing involves smoothing 
the data and fitting it to exponential 
curves using statistical methods. An 
example of this process appears in 
figure 

In the laboratory, the microcom¬ 
puter is a powerful tool for data ac¬ 
quisition, processing, and analysis. 

The two major tasks involved in set¬ 
ting up such a tool are interfacing the 
computer to the lab instruments and 
writing the programs for data acquisi¬ 
tion. These tasks are described in the 
following sections. 

Hardware Requirements 

What are the hardware re¬ 
quirements of the system? Figure 2 
diagrams the setup. The microcom¬ 
puter is a North Star Horizon, which 
uses the Zilog Z80A microprocessor 
as the central processor, with dual 
5-inch fioppy-disk drives and 32 K 
bytes of user memory as peripherals. 

The FPB (hardware floating-point 
board) is an optional peripheral that 
speeds up mathematical programs in 
BASIC. The Cromemco D + 7A I/O 


(input/output) board provides a 
7-channel A/D (analog-to-digital) 
converter for accepting voltage 
signals from lab instruments, a 
7-channeI D/A (digital-to-analog) 
converter for outputting the stored 
data to display devices, and an 8-bit 
parallel port used in the lab for turn¬ 
ing external devices on and off. 


An interface between the Cromem¬ 
co board and the "'real world" was 
built to protect the board from 
dangerous external voltages and to 
facilitate connecting instruments to it. 
The interface is shown in photo 5 and 
its schematic appears in figure 3. The 
analog inputs are protected by zener 
diodes that are in series with light- 


«444 

M 

44 4444 


4444444 


4444444 


444444444 


44444444444 


EHtHmHT= 3,HEC , 

CHKl TO DlSPUy (8=£ND)?| 


Photo 2i Sample display of data on the Soroc system console using the terminars direct 
X-Y cursor-positioning ability. 
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emitting diodes. The zeners conduct 
current across the light-emitting 
diodes when the input voltage is out¬ 
side the —2.7 to +2.7 V range. This 
protects the circuits on the A/D 
board and gives a visual signal to in¬ 
dicate either over- or undervoltage 
conditions. 

The analog outputs are used for 
graphic displays of digital data by 
plugging an oscilloscope or strip- 
chart recorder into the output jacks 
on the interface box. The parallel 
port, which is used to turn lights and 
other devices on and off, is isolated 


from outside currents by optical 
couplers and reed relays. The reed 
relays can handle up to 0.75 A and 
240 V. For the larger currents used 
by the 500 W lamps, the relays turn 
on triacs (bidirectional thyristors or 
silicon-controlled rectifiers) that can 
handle up to 15 A. {For those in¬ 
terested in reading more about inter¬ 
face circuits, I have included several 
references at the end of the article.) 
As you can see, most I/O for ex¬ 
periments is handled via the 
Cromemco board and its interface 
box. 



Photo 3: Graphic display of data on the oscilloscope. 



Photo 4: Graphic display of data on the strip-chart recorder. 
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The Horizon has a useful built-in 
interval timer (a so-called ''real-time 
clock'T located on the motherboard, 
which makes periodic sampling easy* 
To provide the clock-interrupt 
capability required by the data- 
acquisition program, the real-time 
clock flag is connected to one of the 
seven interrupt lines {V3} on the 
motherboard. The flag may then be 
enabled or disabled under program 
control {ie: it is armed while sampling 
is going on, but disarmed at other 
times). 


(3a) ANALOG OUT CI> 

i7 CHANNELS^ 

TO OSCILLOSCOPE. 

CHART RECORDER 


One note of caution: whenever in¬ 
terrupts, either from the clock or 
other device, are enabled, the North 
Star Hardware Floating Point Board 
may not be used with reliability. In 
using North Star's special version of 
BASIC (called FPBASIC), which ac¬ 
cesses the floating-point board, I 
found that the board sporadically 
returned erroneous results when in¬ 
terrupt sampling was occurring* (This 
happens when a clock interrupt falls 
in the middle of data transmission be¬ 
tween the board and FPBASIC.) The 


■f 

/h 


sampled data, fortunately, is not af¬ 
fected, and use of standard BASIC in¬ 
stead of FPBASIC circumvents this 
problem* 

Also to be considered is the fact 
that interrupts during disk activity 
may cause detected read errors as 
well as undetected write errors. As a 
consequence, the data-acquisition 
program described below always 
disables interrupts before attempting 
to write the data out to disk* This is 
necessary to insure error-free data 
transmission* 




(3b) ANALOG iN 

(7 CHahJNELSJ 
FROM GROWTH 

transducers 



(3c) PARALLEL OUT 


i& BITS) 



(3d) PARALLEL /Af 


BITS) 




+ 5V 



Figure 3: Schematic diagrams of the four types of I/O channeb used on the laboratory microcomputer. Figure 3a is the analog output 
from the Cromemco 7 A/D + I/O board to the graphics peripheral (this circuit is duplicated for 7 analog output channeb). Figure 
IS the analog input interface that connects the Cromemco board to the various data-acquisition devices; the zener diodes protect the 
analog input circuitry on the board from overvoltages, while the LEDs indicate this danger condition (abo duplicated for 7 channeb). 
Figure 3c shows a relay controller operated from one bit of a parallel output port (duplicated for 8 channeb). Figure 3d is the parallel 
input port interface (duplicated for 8 channels}. Both of these interfaces protect the computer through the use of optical isolators. 
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Circle 397 on Inquiry card. 


We use a Soroc IQ 120 terminal to 
communicate with the computer and 
a Teletype model ARS 33 as a printer. 

Software Description 

The special software used for 
laboratory experiments includes a 
variety of assembly-language pro¬ 
grams as well as BASIC programs. 
The assembly-language data-acqui¬ 
sition programs (see listing 1) were 
developed using Xitan's (formerly 
TDL) editor and Z80 macroassembler 
under a CP/M operating-system en¬ 
vironment. All of the programs were 
designed to use the North Star DOS 
(disk operating system) library 


routines for writing to and from 
disks. Similarly, all of the BASIC 
programs use North Star BASIC (see 
listings 2 through 4), The data- 
acquisition routines in machine 
language are located in a different 
portion of memory from that used by 
BASIC (see memory map in figure 4). 
Thus, both may function during an 
experiment. 

For the purpose of maximum flex¬ 
ibility, the laboratory software was 
designed as a number of modules that 
pass information to each other. As 
seen in the left half of figure 5, the 
sampling programs consist of three 
main modules: INTERRUPT HAN- 
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These days everyone's talking about 
computers. Make sure you under¬ 
stand what's being said. This handy 
pocket-guide contains definitions of 
all the terms, numbers and acronyms 
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jargon. It also contains a basic vocab¬ 
ulary of essential computer words in 
English and ten other languages in¬ 
cluding Italian. German^ Dutch. 
French, Spanish and Swedish, Makes 
reading any computer literature 
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Photo 5: Close-up of the interface box. Instruments to be sampled are plugged into the 
computer's analog input jacks. Voltages outside the range of the A/D conx^erter ate in¬ 
dicated by the ooeruoltage or undervoltage LEDs, A display of graphic data may be ob¬ 
tained by plugging an oscilloscope ora strip-chart recorder into the analog output jack. 
Lamps, motors, and other devices are turned on and off by the digital output relays. 


November 1981 © BYTE FNjblicaijons be 89 


























DLER, SAMPLER, and PROCES¬ 
SOR- The first module keeps track of 
when data needs to be recorded, the 
second records the data, and the third 
saves the data on disk and calls 
special event programs. 

The sampling routines function as 
follows (see the flowchart in figure 5): 
the real-time clock requests an inter¬ 
rupt, which causes a jump to the 
INTERRUPT HANDLER program. 
This is handled by the vectored 
priority-interrupt capability of the 
North Star Z80 processor. The IN¬ 
TERRUPT HANDLER decrements a 
timing counter and checks to see if it's 
time to sample. If not, the computer 
returns to the job it was working on 
before the interrupt. If it is time to 
sample, the SAMPLER routine is 
entered. 

The SAMPLER routine reads data 
from each active channel of the A/D 
board and sums them with previous 
data stored in a temporary double 
buffer. This feature allows the pro¬ 
gram to do on-line averaging of from 
1 to 256 points before storing the 
resulting values. For instance, if 16 


MEMOI^V 

L0CAT1OM 


lOOH 


:OQOH 


2000H 


2AOOH 


DATA-ACQUISITION PROGRAMS 


SPECIAL-EVENT PROGRAMS 


MAIN DATA BUFFER 


NORTH STAR DOS 


BASIC + USER PROGRAM 


Figure 4: Memory map that ^hows the 
hexadecimal memory locations of the 
machine-language acquisition programs, 
North Star operating system, and BASIC. 


points are to be averaged, SAMPLER 
is entered sixteen times. The first fif¬ 
teen times SAMPLER adds the new 
samples to the old ones and returns 
immediately to the pre-interrupt job. 
On the sixteenth time, the routine 
does the summation of the new data 
with the sums of the old, changes an 
internal pointer to the other half of 
the double buffer, and enters PRO¬ 
CESSOR. 

PROCESSOR has several func¬ 
tions. It performs the averaging of the 
data from each of the channels and 
stores this average value in the main 
buffer. When the buffer is full, it calls 
on subroutines that write the buffer 
out to disk. In addition, PRO¬ 
CESSOR keeps track of the time and 
the locations of programs that ex¬ 
ecute special events (like activating 
lights or pumps) at particular times. 


For instance, when PROCESSOR is 
initialized, it is loaded with the loca¬ 
tions of these special programs and 
the time to execute them. When the 
time for a particular event elapses, 
PROCESSOR will call the location 
that controls the event. After check¬ 
ing the time of all events, PRO¬ 
CESSOR returns to the pre-interrupt 
location. 

The use of a double buffer by 
SAMPLER permits data points to be 
summed and stored in one half of the 
buffer while PROCESSOR is still 
working on the other half of the 
double buffer. The only restriction of 
this system is that PROCESSOR must 
finish with its half of the double buf¬ 
fer before SAMPLER has collected 
and summed all of its data points. 

Two other assembler programs, the 
initializers for PROCESSOR and 



Figure 5: flowchart of the machine-language data-acquisition programs and their inter¬ 
face with BASIC. 
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Circle 397 on inquiry card. 


Listing 1: Z80 machine-language program that contains the subroutines necessary for 
mairttairting an interrupt-driven data-acquisition system. Among these subroutines is an 
interrupt-handlerf a data sampler, and a datastorage and special-event processor. The 
design includes provisions for interfacing with BASIC programs. This version was 
written using a TDL (Xitan) assembler, hence the TDL Z80 mnemonics. 






DATAQU 

■Kit 





JSETS UP PARAMETER LOCATIONS AND CALLS 
jUTILITY PROGRAMS 

.PABS 

01Q0 ,LQC 10QH 


;OUTPUT MESSAGE AND RETURN TO DOS. 
^REQUIRED FOR PROPER LOADING BY DOS. 


2nZ8 


DOS - 2028H 

> 

!D05 entry point 

0100 

21 0109 

i 

LXI 

H,..MESS 

lOUTPUT MESSAGE 
;T0 CONSOLE 

0t03 

CD 047A 


CALL 

ME550UT ! 


0106 

C3 2028 


JMP 

DOS ; 

IrET TO DOS 

0109 

3E2044415441 

!.MESS: 

. ASCIZ 

/> DATA AQUISITIOK PRGM (VERS- 



.2) LOADED 



0 132 

DDOA 





0 134 

ODOAOO 

/ 






jTABLE 

OF CONSTANTS AND VARIABLES; 

0 137 


CHNL: 

,BLKB 

1 

tt OF CHNLS TO SAMPLE 

013B 


INT$S: 

. BLKB 

1 

# INTRRPTS/SAMPLE 

0 139 


S^DPT: 

’,BLKB 

1 

# SAMPLES/DATA PT 

0 13A 


SCNTR: 

.BLKB 

1 

SAMPLE COUNTER 

0 13B 


DIVSR: 

.BLKB 

1 

PROCESSING CODE 

0 1 3C 


NOEVTS; 

: .BLKB 

1 

fr PROGRAMMED EVENTS 

0t3D 


ETIME: 

.BLKW 

32 D 

EVENT TIME 1 C2 BYTES) 
ADDR EVENT 1 PRGM 






, . ,ETC.. TO EVENT 
flNSEVTS 

0 17D 

1000 

BFSTRT 

.WORD 

1 OOOH 

START ADDR MAIN BUFF 

0 17F 

1000 

MBUFPT 

.WORD 

IDDOH 

MAIN BUFFER POINTER 

0 181 

0 1C5 

OTMPAD 

.WORD 

TMPBft 

OLD BUFFER POINTER 

Q 183 

01 E8 

NTMPAD 

,WI}RP 

TMPBF2 

NEM BUFFER POINTER 

0 185 

202020202020 

FLNAME 

.ASCII 

/ 

/ iFILENAME W/BLANK 


.INSERT B:INTHDLR 

INTERRUPT HANDLER Z SAMPLER ROUTINE * 

* 

a'jTHIS ROUTINE IS ENTERED BY CLOCK INTERRUPT, 
a;IT COUNTS THE f OF INTERRUPTS SINCE THE 
ajLAST SAMPLE WAS TAKEN. WHEN THE INTERRUPT 
a;C0UNT = ttINT/SAMPLE CAS SET UP BY "INIT") 
i;THEN DATA IS INPUT FROM EACH OF THE ACTIVE 
a;CHANNELS OF THE CROMEMCO D+ 7 A I/O BOARD. 
ajMODIFIED DATA IS SUMMED WITH PREVIOUS DATA AND 
a;ST0RED BACK IN THE BUFFER. WHEN THE BUFFER 
a;IS FULL CIE S OF SAMPLES TAKEN EQUALS 
a;SAMPLES/DATA PT> THEN THE BUFFER ADDR’5 ARE 
ajUPDATED AND CONTROL GOES TO THE "PROCESSORS’- 
a; 

ajB»= INTERRUPT COUNTER 

a; 


OISE 

D9 

aiNTHLD: 

EXX 


;3AVE REGS 

0 ISF 

08 

a 

EXAF 


1 

0 190 

3E50 

3 

MVI 

A,50H 

jRESET CLOCK FLAG 

0 1 92 

D306 

B 

OUT 

6 


0 194 

05 

B 

BCR 

B 

JTIME TO SAMPLE? 

0195 

2305 

a 

JRZ 

SAMPLE 

;YES 

0197 

D9 

a 

EXX 


;NO,RESTORE REGS 

0 198 

08 

a 

EXAF 


r 

0 199 

FB 

3 

El 



0 1 9A 

ED4D 

a 

RETI 




a; 

a;SAMPLER? FOR THE FOLLOWING SECTION OF CODE 
ajREGISTERS ARE USED AS FOLLOWS: 

Listing 1 continued on page 93 





INTRODUCTION TO UCSD 
PASCAL™ systems 

by Charles W. Grant and jon Butoh 
If you want a clear, descriptive guide 
through the UCSD Pascal Operating 
System...this is it This booK shows 
you what the UCSD Pascal Operating 
System is, how it works and how to 
use it. File handling; program editing, 
compiling, running a program, and 
using special features for large pro¬ 
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well are many useful reference tables 
as appendices. 
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SAMPLER, are shown in figure 5. 
These routines make it easy for 
BASIC to send the required sampling 
parameters to the data-acquisition 
program, to initialize the Z30 pro¬ 
cessors alternate register set used by 
those routines, and to enable inter¬ 
rupts so that sampling may begin. 
The BASIC program communicates 
with these two initializers by first 
creating in memory a table that con¬ 
sists of the appropriate values of the 
parameters (obtained by prompting 
the operator). It then uses the CALL 
function to jump to the initializer and 
sends the address of the table in the 
DE register pair. 

Once sampling has begun, a BASIC 
program can also follow the course of 
sampling, displaying the data con¬ 
tained in the PROCESSOR main buf¬ 
fer, altering some of the sampling 
parameters, stopping sampling, or 
terminating the experiment (which 
causes the data in the buffer to be 
saved on disk). 


BYTE NUMBER 


NUMBER OF CHANNELS IN FILE 

NUMBER OF DATA POINTS EH) 

NUMBER OF DATA POINTS ILI 

CHANNEL J ^ 

CHANNEL 2 

channel 3 

■ ^ J 

> DATA, TI ME 1 

CHANNEL 

CHANNEL 2 

CHANNEL 3 

* > 

) DATA. TIME 2 



Figure 6: Map of the structure of the data 
file used by the authors programs. Three 
file-information bytes precede the actual 
data in the file. 


Data File Structure 

When the main data buffer is full or 
the sampling period is finished, three 
file-information bytes are placed in 
front of the buffer and it is written 
directly to disk using the North Star 
DOS library routines. The resulting 
disk-file structure is shown in figure 
6. The first byte indicates how many 
channels (in binary encoding) are 
sampled in the file. The next two 
bytes indicate the total number of 
data points (in bytes) in the file 
(again, binary encoded, high byte 
followed by low byte). Each of the 
following bytes is a data point, 
represented in two's-complement 
notation, which is the form of the 
data returned by the Cromemco A/D 
board. If the number of channels in a 
file record is N, then the data for 
channel 1 will be found at every Nth 
byte, beginning at the fourth byte; 
similarly for channel 2, which begins 
at the fifth byte, and so on for all N 
channels. 

There are two ways for a BASIC 
program to access the data in the file. 
North Star BASIC has a byte-access 
facility, so the data may be read a 
byte at a time by a READ statement. 
Alternatively, the data may be writ¬ 
ten from disk to memory, and then 
the EXAM (or PEEK, as it is called in 
some basics) function can read the 
data. I use this latter method: it 
reduces disk accesses and permits the 
graphic display on the oscilloscope to 
be done by fast machine-language 
routines. 

Once the data is read into BASIC, 
almost any kind of manipulation can 
be done. As an example, curve A in 
figure 1 shows the raw data of the 
growth response of a sunflower seed¬ 
ling to a short pulse of light. Curve B 
shows the same data after smoothing 
(using a 9-point moving weighted 
average), and curve C shows the out¬ 
put of a program that fits the data to 
a first-order exponential decay to a 
lower asymptote. 

Other Uses 

IVe discussed how the computer 
has been used in the laboratory for 
data acquisition, experiment control, 
and data processing, and up to this 


point the controller aspects of the 
computer have been fairly rudimen¬ 
tary, Primarily, it has been function¬ 
ing as a timer to turn devices on and 
off. 

The next level of complexity in¬ 
volves having the computer examine 
the data as it comes in, and exert its 
control options contingent upon what 
the data look like. For example, a 
BASIC program could study the data 
contained in the main data buffer. 
When it detects a certain pattern, say 
an oscillation or the peak of an 
oscillation, it could then turn on a 
lamp or apply a voltage to electrodes; 
the only limit to the complexity of the 
controlling features is in the program 
itself. 

In addition to these uses, the 
microcomputer can assist the re¬ 
searcher in other ways. Small- to 
medium-sized mathematical model¬ 
ing programs can be run on these 
machines, A bibliography program 
could help the researcher keep notes 
in useful, accessible order, A text 
editor can be used to write articles. 
Finally, for those jobs that require a 
larger computer, the microcomputer 
can collect the primary data, then 
transmit the data at high speed to the 
mainframe computer. ■ 


1. Balcom, Orv. ^'Interfacing a Microcom¬ 
puter to the Analog World." Interface Age, 
July 1978, pages 68-75. 

2. Olson, Hank. "Controlling the Real 
World." March 1978 BYTE, pages 174-177. 

3. Tilus. J; P Rony: C Titus: D Larsen. 
MicrocomputenAnalog Converter Software 
and Hardware Interiacing. Indianapolis: 
Howard W Sams & Co Inc, 1978. 


Readers may obtain the programs and com¬ 
plete source listings as shown in this article at a 
nominal copying fee from the North Star Soft¬ 
ware Exchange, North Star Computer Co, 
Berkeley CA 94710. 
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Listing 1 continued 1 


A<=INPUT DATA 
B<=CHANNEL COUNTER 
C<=I/0 PORT ADDR 

DE<“DATA W/SIGK BIT COMPLEdEKTED 
HLC=PREVIDU5 BUFFER DATA 




B; 

XC=ADDR 

OF BUFFER DATA CADRDAT> 

0t9C 

DDES 

aSAMPLE; 

PUSH 

X ;SAVE REG 

0!9E 

DD2A 01B3 

B 

LIXD 

NTMPAD i 

fLDAD BUFFER ADDR 

OfAZ 

0E19 

B 

MV I 

C,31Q j 

fCHANNEL ADDR=31 OCT 

0 I A4 

3A 0137 

a 

IDA 

CHNL j 

;#CHANNELS 

0U7 

47 

B 

MOV 

B,A 

:INT0 B 

OUB 

1600 

B 

B; 

MV I 

D,0 i 

JCLEAR 

OlAA 

DD22 0103 

B; 

BFETCHt 

SIXD 

ADRDAT+1 

JSTORE ADDR 

01AE 

DD22 QIBC 

a 

SIXD 

STDAT+l 


01B2 

2A 0000 

BADRDAT: 

IKLD 

000 0 

GET DATA WHOSE ADDR IS 



a 



STORED HERECO NOT REAL 



a 



ADDRESS) 

01B5 

ED78 

a 

INF 

A 


01B7 

EE80 

a 

XRI 

12SD 

CDMPL SIGN BIT 

Q1B9 

5F 

a 

MOV 

E.A 


01BA 

19 

a 

DAD 

D 

ADD TO OLD DATA 

01BB 

22 0000 

aSTDAT: 

SHID 

0000 

STORE DATA AT ADDR 



a 



STORED HERE CO NOT 



a 



REAL ADDR) 

01BE 

05 

a 

DCR 

B 

ALL CHNLS SAMPLED? 

OIBF 

2847 

a 

JR2 

COUNT 

YES 

0 1 Cl 

DD23 

a 

INX 

X 

HO,UPDATE BUF ADDR 

0 1C5 

DD23 

a 

INX 

X 


0 1C5 

OC 

a 

INR 

c 

UPDATE PORT ADDR 

aiC6 

18E2 

a 

a; 

JMPR 

FETCH 

LOOP TILL DONE 

otca 


a; 

aTMPBFlt 

,BLK14 

16D i 

:BUFFER 1 

OtES 


aiMPBFZ: 

a; 

.BLK14 

UD ; 

^BUFFER 2 



a; 

a;DATA IS NOW LOADED AND STORFO IN TEMP BUF 

a . 

0208 

DDE1 

aCCUHT: 

POP 

X 

RESTORE X 

020A 

3A 0138 

a 

LDA 

INT$S 

REINITIALIZE 

020D 

47 

a 

MOV 

BrA 

INTRFT CNTR 

020E 

3A 0)3A 

a 

LDA 

SCNTR 

TIME TO PROCESS? 

021 1 

3D 

a 

DCR 

A 


0212 

280E 

a 

JR2 

UPDATE 

YES,DO PROCESS 

0214 

32 013A 

a 

STA 

SCNTR 

NO,STORE SAMPLE CNTR 

0217 

DB06 

a 

IN 

6 

CHECK CLOCK FLAG 

0219 

CB57 

a 

BIT 

2,A 


02 IB 

202B 

a 

JRNZ 

CLK2FS 

CLOCK TOO FAST 

021D 

D9 

a 

EXX 


OK,RESTORE REGS 

021E 

08 

a 

EXAF 



021F 

FB 

a 

El 


ENABLE INTERRUPTS 

0220 

ED4D 

a 

RETT 


RETURN 


a ; 

3; 

a;THIS SECTION ENTERED WHEN TEMP BUFFER 
a;IS FILLED. IT UPDATES TEHP BUFFER ADDRS 
a;AHD SAMPLE COUNTER. 
ai 


0222 

2A 0 185 

BUPDATE: 

LHLD 

NTMPAD 

SWITCH BUF ADDRS 

0225 

E05B 0181 

a 

LDED 

OTMPAD 


0229 

22 OISl 

B 

SHLD 

OTMPAD 


022C 

E053 0183 

a 

SDED 

NTMPAD 


0230 

3A 0139 

a 

LDA 

S$DPT 

INITIALIZE SAMPL 

0233 

32 013A 

a 

STA 

SCNTR 

COUNTER 

0236 

3EFF 

a 

MV I 

A, 255 

SET OVERFLOW FL 

0238 

32 0247 

a 

STA 

OVFLAG 


023B 

D306 

a 

IN 

6 

CHK CLOCK FLAG 

023D 

CB57 

a 

BIT 

2, A 


023F 

2007 

a 

JRN2 

CLK2FS 

CLOCK TOO FAST 

0241 

D9 

a 

EXX 


OK,RESTORE REG 

0242 

08 

a 

EXAF 



0243 

FB 

a 

El 


ENABLE INTRPTS 

0244 

C3 02DD 

a 

3; 

aOVFLAG: 

JMP 

FROCSR 

GOTO PROCESSOR 

0247 


,BLKB 

1 

OVERFLOW FLAG 


0248 

F3 

a; 

aCLK2FS: 

DI 

0249 

21 0250 

a 

LXI 

024C 

CD 047A 

a 

CALL 

024F 

C9 

a 

RET 


B; 

a; 

a;CLOCK TO FAST; STOP SAMPLING; CUE 
ajOPERATOR AND RET 


;DISABLE INTRPTS 
H,,.MESSlOUTPUT MESSAGE 
ME5SOUT ; 


B; 


Listing I continued on page 94 
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APPLE PASCAL'"'GAMES 

by Douglas Hergert ojid 
Joseph T, KoJosh 

A collection of the most popular 
microcomputer games programs 
written in UCSD/AppJe Pascal. Each 
game includes a complete description 
of the rules, a sample run through the 
game, a guide to understanding the 
proOTam itself, a structure chart graph¬ 
ically illustrating the organization of 
the program and a listing of the com¬ 
plete program. You are challenged 
not oruy to play the game, but also to 
learn how games are implemented 
on the computer. 

300 pp., 40 illustr., Ref P360. $14.95 


PLEASE SEND ME: DAPPLE PASCAL'^^t 
GAMES 

DYOUR FREE CATALOG 
Nntoe 


City State Zip 

Add: □$1.5[l/boDk UPS □75fl:/l]iook4tii dflss 
D$B/kK3k overseas airmail 
pr charge my: DVISA DMC DAM EX. 


[CA add tax) 


Tatel AniQixnt Enclosed 


Card No 


E^fp^Ilate 


Slgn^turo 

SYBEX, 2344 StXTH STREET 
BERKELEY, CAWID 
raONE ORDERS; INSIDE CA 415/84841233 
TOLL FREE OUTSIDE CA BO0/227-2346 
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the new 


UCSD* 

P-SYSTEM 


VERSION 


. YOU can write 
programs In 



and run them on 


ALTOS, APPLE, COMMO¬ 
DORE, CROMEMCO, DEC, 
IBM, INTERTEC, PHILIPS, 
OHIO SCIENTIFIC, RADIO 
SHACK, TERAK, TEXAS 
INSTRUMENTS. VECTOR 
GRAPHIC, XEROX. ZENITH, 
and many more... 

Without changei 


(Think about that next time 
you want a larger market) 


We support systems 
software and applica¬ 
tions ready-to-run on 
APPLE, DEC LSI-llt, RADIO 
SHACK MODEL 11$ and AL¬ 
TOS. 


PCD SYSTEMS 
P.0.Bax143 
l>ennran,NY145Z7 
315-536-3734 
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Listing 1 continued; 

EJ250 a^NESS: *ASCIZ / 

027C ODOA S 

027E 0D0A53414D50aSAMPlING ABORTED: INTERRUPT RATE TOO FAST! 
02AA ODOA a 

0 2 AC 0 DO A2A2 

ozDa ODOA a 

02DA ODOAOa 

,INSERT B:PROCSR 

3;# # 

PROCESSOR * 

* 

31 

a;THl5 ROUTINE TAKES DATA FROM THE OLD TEMP 
3;BUFFER OF "INTHDLR'V CALLS "FHXN" TO PROCESS 
a;IT, AND TRANSFERS THE PROCESSED DATA TO MAIN 
ajBUFFER STORAGE. IT KEEPS TRACK OF TIME 
a;CBr fl DATA PTS) AND CALLS SPECIAL EVENT 
3;PR0GRAMS AT THE APPROPRIATE TIMES. WHEN 
3;MAIN BUFFER FILLS UP, IT CALLS “DATWR^^ 
a?T0 WRITE THE DATA OUT TO DISK. 
a;ALL REGISTERS ARE PRESERVED. ANY USER 
ajPROGRAM CALLED BY PROCSR MUST PRESERVE 
a;THE IX AND lY REGISTERS, AS WELL AS ANY 
3;0THERS SPECIFIED AT THE CALLING POINT. 

a; 


02DD 

ED73 035B 

aPROCSR; 

SSPD 

5TKPT 

iSTORE OLD STACK PNTR 

0ZE1 

31 0100 

a 

LXI 

SP, lOOH 

;L0AD NEW SP 

02E4 

F5 

a 

PUSH 

PSW 

ISAVE REGISTERS 

0 2E5 

C5 

3 

PUSH 

B 


02E6 

D5 

a 

PUSH 

D 

P 

02E7 

E5 

a 

PUSH 

H 

P 

02ES 

21 0247 

a 

LXI 

HpOVFLAG 

■ SCLEAR OVERFLOW FLAG 

02Ea 

34 

a 

INR 

M 

? 



3; SET UP 
3: 

REGISTERS FOR TRANSFER: 



aj 

31 

DE<=nAIN BUFFER 

POINTER 



S; 

BC<=fl OF CHANNELS 



fflf 

HL<=0LD 

TEMP BUFFER POINTER 



a; 

^ ■ 

A<=PROCE5SOR CODE 

02EC 

EP5B 017F 

01 f 

a 

LDED 

MBUFPT 

3 

02F0 

0600 

a 

MVI 

B, 0 

i 

02F2 

21 0137 

a 

LXI 

HrCHNL 

1 

02F5 

4E 

a 

MOV 

C,M 


0ZF6 

2A 0 151 

a 

LHLD 

0IMPAD 

;FETCH OTMPAD 

02F9 

3A 0 1 SB 

3NEXT; 

LDA 

DIVSR 

* 

D2FC 

CD 04 IF 

a 

CALL 

FNXK 

IDO # CRUNCHING 



a 



;DE, HL MUST BE SAVED 



a 



;ON RET, CHL) SHOULD 



a 



ICONTAIN THE DATA PT. 



a 



jHIGH BYTE OF DATA PT 



a 
a ■ 



ISHOULD BE 00 OH RET 

02FF 

3E7F 

aiRANSF: 

MVI 

A.127D 

ICHECK OVERFLOW 

OJO 1 

BE 

a 

CMP 

M 


0302 

CC 055D 

a 

C2 

BEEP 


0305 

3ES0 

a 

MVI 

A, 128D 

ICHECK UNDERFLOW 

0307 

BE 

a 

CMP 

n 

i 

0 3 OB 

CC 03SD 

a 

CZ 

BEEP 

# 

050B 

EBAO 

a 

LDI 


iDO TRANSFER 

030D 

2B 

a 

DCX 

H 

1 

05 OE 

3E00 

a 

MVI 

A,0 

iCLEAR ACC 

0310 

77 

a 

MOV 

M,A 

; CLEAR BUFFER 

051 1 

23 

a 

INX 

H 

i 

0312 

23 

a 

INX 

H 

> 

0313 

EA 0ZF9 

a 

a; 

JO 

NEXT 

;TILL DONE 

0316 

ED53 D17F 

a; 

a 

SDED 

MBUFPT 

iSTORE MAIN BUF PNTR 

031A 

21 EOOO 

a 

LXI 

H,“2000H 

IlMAiN BUFFER FULL? 

031D 

19 

a 

DAD 

D 

ISUBTRACT 8K 



a 



jMAIN BUFFER GOES 



a 



IFROM lOOQH TO 2000H 

031E 

3A 0157 

a 

LDA 

CHNL 

;ADD # CHANNELS 

0321 

C602 

a 

ADI 

2 

;ADD TERMINATION BYTES 

0323 

0600 

a 

MVI 

B,0 

J 

0325 

4F 

a 

MOV 

C,A 

> 

0326 

ED4A 

a 

DADC 

B 

, 

0 32S 

F4 0487 

a 

CP 

DATWR 

;YES, WRITE OUT DATA 

032fl 

FB 

a 

ai 

El 


;ENABLE INTERRUPTS 



a; 

iJCHECK 

IF TIME 

FOR PROGRAMMED EVENTS: 

0 32C 

5A 0I5C 

01 $ 
a 

LDA 

N$EVT5 

;L0AD A W/# EVENTS 

032F 

B7 

a 

ORA 

A 

; = 0? 

















Listing 1 contimied: 


0330 

CA 034B 

a 

JZ 

,.0UT : 

jYES, OUT C RET 

0333 

47 

a 

MOV 

B,A s 

;B<=»EVENTS 

0334 

21 015E 

a 

LXI 

H.ETIME+1JLOAD LOC OF LOU 



a 

a; 


i 

;BYTE OF TIME 

0337 

3EFF 

a; 

a. 

.LOOP; MVI 

A,-l 

SUBTRACT 1 FROM TIME 

0339 

S6 

a 

ADD 

M 


fl33A 

77 

a 

MOV 

M,A 


033B 

D4 0366 

a 

CNC 

HYDCR 

NO CARRY: DECREMENT 



a 



HIGH BYTE, RETURN WITH 



a 



Z = 0 

033E 

eC 0362 

a 

CZ 

EHDCK 

CHECK HIGH BYTE 

0341 


a 



RET W/Z=:l IF 00 

CC 036B 

a 

CZ 

ESTART 

TIME FOR EVENT? 



a 



HL MUST 

0344 

23 

a 



BE SAVED BY PRGM5. 

a 

I NX 

H 

INCREMENT POINTER TO 

0345 

25 

a 

I NX 

H 

NEXT EVENT TIMER 

0 34 6 

23 

a 

INX 

H 

CLOW BYTE) 

0347 

23 

a 

INX 

H 


0348 

05 

a 

DCR 

B 


0349 

20EC 

a 

JRNZ 

.,L00P 

LOOP TILL ALL EVENT 



a 



TIMERS ARE PROCESSED 


OJ ; 

a? 

a; 


034B 

3A 0247 

a. .OUT: 

LDA 

OVFLAG 3 

1 CHECK OVERFLOW FLAG 

Q34E 

B7 

a 

ORA 

A ;SET Z FLAG 

0 34F 

C4 0372 

a 

CNZ 

OVFLOW 

; OOK-OOH 1 

0 352 

El 

aRSTORE: 

POP 

H 

RESTORE REGS 

0 353 

D1 

a 

POP 

D 


0 354 

Cl 

a 

POP 

B 


0355 

FI 

a 

POP 

PSUI 


0 356 

ED7B 035B 

a 

LSPD 

STKPT 

RESTORE OLD 5P 

035A 

C9 

a 

RET 


OK,RET TO STATUS 

035B 


aSTKPT: 

a i 

.BLKW 

1 

STORE OLD SP HERE 


a; 


0 35D 

3E07 

aBEEPi 

MVI 

A,7 

SOUTPUT BELL TO CRT 

035F 

D3 02 

a 

OUT 

2 


0 36 1 

C9 

a 

RET 


, 

> 


as 

as 

a ; ^^¥H^^^^**ilt1/t*^**^*1t******^^**^^****^*****¥:* 

a; 

asENDCK s CHECKS THE HIGH BYTE OF A 14-BIT 
a;W 0 RD, RETURNS WITH Z FLAG SET IF THE HIGH 
a?BYTE = 0, EXPECTS HL TO CONTAIN THE ADDR 
aiOF THE LOW BYTE (WITH HIGH BYTE IK CHL-1). 
ajREG A SHOULD EQUAL 00 OK ENTERING, 
a;ALL REGS ARE PRESERVED, 

a; 


0362 

28 

aENDCK: 

DCX 

H 

0363 

BE 

a 

CMP 

M 

0364 

23 

a 

INX 

H 

0365 

C9 

a 

RET 



i; 

a; 

a; 

a; 

asHYDCR: THIS SR SUBTRACTS ONE FROrt HIGH BYTE 
a;OF A t6-BIT WORD. EXPECTS HL TO POINT TO THE 
a;LOW BYTE, WITH HIGH BYTE AT fHL-1), ALL REGS 
a;ARE PRESERVED, ON RETURH Z FLAG SET TO 1 AND 
aiCARRY CLEARED, 

aiASSUMES REG A NOT 00 OH ENTERING, 

a; 


0366 

2B 

aHYDCR: 

DCX 

H 

JDCR HIGH BYTE 

0 56 7 

35 

a 

DCR 

M 

1 

0368 

23 

a 

I NX 

H 

^RESTORE HL 

0369 

B7 

3 

ORA 

A 

;SET 2=1 

Q36A 

C9 

a 

RET 


i 


a; 

a; 

a; 

3i 

a RESTART; SAVES REG HL ON STACK AND THEN JUMPS 
a;TO PRGM. THE USER PRGM SHOULD PRESERVE IX 
a;AND lY REGS AND RETURH TO THE "PROCESSOR” 
ajBY <POP H ; RET > 
a; 


036B 

E5 

aESTART: 

PUSH 

H 

iSAVE REGS 

036C 

23 

a 

INX 

H 

;GET LOW BYTE ADDR 

036D 

5E 

a 

MOV 

E.M 

;L0AD JMP ADDR 

0 36E 

23 

a 

INX 

H 

;IHTO DE 

tJ36F 

56 

a 

MOV 

D,M 

f 

Listing 1 continued on page 426 



»grams 


Circle 307 on inquiry card. 


a 




BASIC PROGRAMS FOR 
SCIENTISTS AND ENGINEERS 

by Alan H. M/JIfT 

This second book in Ihe SYHFIX F^f^ 
grams far Sattnlists and Engineers 
series provides a library of programs 
useful for solving probieros lrf!C|ueri!ly 
cncounlonid in sf]ienf:e a nr I enginrfer- 
ing. The programs in ihts book can be 
run on mosl BASICs, Any implemen¬ 
tation differences are de.scrihed and 
clearly analyzed, helping you to 
develop proficiency in the use of 
BASIC, r;urrt;ntly I be mo.st widely 
available higfi level language for 
microcomputers. 

375 pp.. 120 illmtc, RrL B24n, $14.95 


PLEASE SEND ME; DBASIC PROGRAMS 
FOR SCIENTISTS AND ENGINEERS 
□YOUR FREE CATALOG 

Naina 

SUset 

Cit7 “ Slatn “zip 

Add: OSl.SO/book UPS AHJok 4Lh class 
□Se/btjok overseas airmail 
or charge my; OVI^ DMC DAM EX. 


{CA add tax) 


TiStBi AoiDiiiit 


CflfdNo 


Exp. DqIh 


SignoturB 

SYREX, 2344 SIXTH STREET 
BERKELEY, GA 94710 
PHONE ORDERS: INSIDE GA 415/34^^233 
TOLL FREE OUTSIDE CA flDD/227-2346 
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All you need if you lose the Card. 
Emergency replacement aroimd the world. 


No matter where or when in an emergency, yon v-oii 
American Express' Card replaced quickly. Usually within 
4 hours. Sometimes it may be die next business day. But in 
‘vent, you’ll be back on the road, fast. Because you can 
’ most 1,000 of the Travel Service Offices of American 
Company, its subsidiaries and Representatives. They 
...an also help with emergency funds. And assist you with other 
lost travel documents and tickets. No other card^f 
can do all this, this fast, in this m^yj3laces. One“| 
more reason to carry the American Express Car^’ 

Don’t leave home Without it. 


AMER CAN 


EMPRESS 










Data-Base Management 
Systems: Powerful Newcomers 
to Microcomputers 


Michael Gagle and Gary J Koehler 
Micro Data Base Systems Inc 
POB 248 

Lafayette IN 47902 
Andrew Whinston 

Krannert Graduate School of Management 
Purdue University 
Lafayette IN 47907 


Large computers are already running many successful 
applications programs developed by using commercial 
data-base management system (DBMS) packages. DBMS 
packages for large computers sell in the $50,CX)0 to 
$200,000 range and require approximately 50 K words of 
memory. As a result, it is impractical to apply the 
development concepts used on large machines to data¬ 
base management systems for the microcomputer. A 
more promising approach is to create a DBMS offering 
the best features of systems for larger computers, yet fit¬ 
ting the microcomputer's capabilities. Two of the authors 
of this article, Gary Koehler and Mike Gagle, work for 
Micro Data Base Systems, Inc, and have participated in 
the development of a data-base management system 
tailored to the microcomputer. Called MDBS.DMS, this 
data-base management package serves as the basis of 
most of the discussion that follows. But first well explain 
the basic concepts and terms of data-base management 
systems, 

Data-Base Concepts and Terms 

The central concept of data-base management is to 
create files that can be linked from different points of 
view. By using different linkages, the user can generate 
different kinds of reports based on the same data files. 
The DBMS makes this possible by handling all the details 
of data storage. When using the DBMS, the user never 
refers to physical storage locations, but deals instead with 
the conceptual structure of the data. 

Many of the concepts used in commercial data-base 
systems were defined by CODASYL (Conference on Data 
Systems Languages), A brief description of impor¬ 


tant concepts from the CODASYL report of April 1971 
will help you follow the rest of this article: 

Data item: A unit of data that can take on a range of 
values. Examples of data items are customer names, part 
numbers, and selling prices. Each data item may have a 
name assigned to it. 

Record type; A collection of zero or more data items. An 
example of a record type is the collection of the data 
items customer name, address, city, and zip code. The 
user can give a record type a name (such as CUSTOMER, 
for our example). A data-base record corresponds to a 
logical record in programming languages such as Pascal, 
Record occurrence: A record type such as CUSTOMER 
can have many occurrences in the data base, one occur¬ 
rence for each customer. The values of the data items in 
each record occurrence reflect the appropriate values for 
the corresponding customer. 

Set-type: As data items can be grouped into records, 
records can be linked into sets. Sets in the CODASYL 
sense do not correspond to mathematical sets, but rather 
to an ordered grouping of related records. Usually, a set 
consists of one record occurrence (referred to as an 
OWNER) that has several occurrences of some other 
record type (MEMBERS) associated with it. Consider 
again the case in which a supplier could supply various 
parts, A set relation could be defined between the sup¬ 
plier record type and the parts record type linking a sup¬ 
plier with different parts supplied. 

In the CODASYL specifications, sets are said to be 
"one-to-many" sets. Any member record occurrence 
(such as a part) can be associated with only one owner 
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record occurrence {such as a supplier) through a given 
set-type. If several suppliers can supply the same part, 
there exists between supplier and part a "'many-to-many" 
relationship. Some DBMS (such as MDBS.DMS) explicit¬ 
ly allow many-to-many relationships, while others can 
support such relationships only by creating a dummy 
record, called a ''nub'' or "link" record. 

Features of Data-Base Systems 

Data-base management systems offer many attractive 
features, including: multiple views of data, data-base 
flexibility, nonredundancy of data, security of data, self¬ 
description of data bases, query processing, and interfac¬ 
ing with a host language. 

Sequential file organization is adequate for some pro¬ 
gramming purposes. Sequential files assume that all data 
in a file will be processed in a certain order. The ISAM 
(indexed sequential-access method) helps meet the need 
to access a particular sequential record by reference to 
an index or key. 

For simple data structures, an ISAM-type organization 
works well enough. But as the interrelationships of the 
data become more complex, even simple reports and rou¬ 
tine updating of data require more file handling. Further¬ 
more, simple data structures quickly become complex as 
users begin to appreciate the usefulness of the computer 
and request more applications* 

A true data-base management system is specifically de¬ 


STRETCH ™ POWER 

Of Your HP-e5 or Commodore Pet /CBM With TNW’s IEEE -463 Bus 
System Building Blocks . ^ 



TNW’s RS-232 SERIAL INTERFACES 

Connect your PET/CBM lo any BS-23? Serial Printer. Plotter, CRT 
Terminal, Modem., or other device 

TNW-10Q0 $129 

TNW-2000 IWIPUT AND OUTPUT $229 

TkllAI OOOfl TWO channels, INPUTS OUTPUT. (QCQ 
IpIW^LIJCU 12ns 232 control signals 9009 

TURN YOUR PET INTO A TERMINAL 

Access Timesharing Systems and Buiietm Boards with TNW's Pterm 
Software and full service telephone modem: 

TNW-103 srwrS'A""™"” $389 

Pterm also works with acousiical coupiers and other modems interfaced 
to the PET with the TNW-2000 or TNW-2320, Electronic maii and TWX 
Terminal programs also availadte. Aii units are addressabfe IEEE-488 
devices, complete with power supply cabinet, full documentalion and one 
year warranty. 

TNW CORPORATION 

3351 Hancock St, • San Diego. CA , 92110 (714) 225-1040 
TWX910-335-1194 

Visa/Mastercharge Welcome • Dealer inquiries invited 


signed to handle complex data structures by offering 
multiple views of the same data; that is, a DBMS lets an 
applications programmer view a data structure in the 
way most convenient for the application at hand. Greater 
convenience means that the programmer spends much 
less time writing, debugging, and maintaining pro¬ 
grams—enough time to offset the start-up costs of the 
DBMS. 

Data-Base Flexibility 

It's common to hear someone say, 'TMow that we have 
our inventory system computerized, it sure would be nice 

to have a report on_" The blank can be filled with 

almost anything from "delivery times from all suppliers 
in Kansas" to "average inventory level of parts that cost 
more than $10 each." Sometimes hindsight shows you 
should have included in the system some data (say a re¬ 
order point) not defined in the original data base. That's 
why DBMS should include the ability to add or delete 
types of data in the data base. Of course, changing the 
data-base structure often requires updating the data oc¬ 
currences. If the DBMS can do this updating, the process 
of changing the data structure is straightforward* 

In the absence of a restructuring feature, the typical 
user defines extra item fields for "future use" or else re- 
builds the data base. The first alternative is wasteful and 
doesn't allow for adding or deleting record types or set 
relationships* The second alternative is painful to say the 
least. 

Nonredundancy of Data 

Often, one piece of information (say a supplier s name) 
appears in several different data files. If the supplier in¬ 
corporates and changes its name, updating requires find¬ 
ing the old name in each of the data files and then making 
the change in each case. Further, if a file is sorted by 
names, the file may have to be re-sorted. 

If the name of the supplier occurs only in one place, up¬ 
dating is simple. And so it is in a data base with an appro¬ 
priately organized structure. The data-base system auto¬ 
matically performs any data reorganization necessary to 
maintain sorted orders. The nonredundancy feature also 
reduces problems caused by inconsistent data. 

Security of Data 

There are a variety of ways to protect the privacy and 
integrity of data in a data base. These include sophisti¬ 
cated authorization checks and password validation. The 
security mechanisms of the MDBS.DMS data-base man¬ 
agement system will serve as an example. 

When the user defines data to the MDBS.DMS system, 
the user gives each piece of information separate read- 
and write-access levels* Additionally, the system pro¬ 
vides that each user may be declared and given unique 
read- and write-access permission and an access pass¬ 
word. When the data base is used, the DBMS prohibits 
persons from reading or writing data unless their access 
level permits it. A clerk may be restricted to reading the 
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A Database ^stem 
that thinks like you da 




Sequitur. Its name suggests both its 
simplicity and its secret. 

We linked a word processor and a 
relational database system together with 
a powerful minicomputer and produced 
one of the rarest forms of computer life: 
a system so sophisticated that a beginner 
can use it. 

It helps you learn. 

It’s amazingly friendly. You can 
sit down in front of a terminal, 
pick up the Sequitur operating 
manual, and computerize your 
own data. So can anybody else, no 
matter how computer-shy. Even 
unassisted, it won’t take more 
than a few hours of tinkering. 

You can enter, edit, excerpt 
and report in a logical, 
orderly sequence. You just 
list the data you want to 
store. Sequitur organizes 
it into an easy-to-read 
table, which you can edit 
or call up at will, all or in 
part. Then you’re ready to 
ask questions, make reports, 
print forms, write form 
letters or whatever. 

It speaks your language. 

You work with simple, clear 
commands. Sequitur avoids 
the arbitrary codes 
and rituals that 


clutter up most systems. 

To add a row to a table, you just 
type in the word “ADD ” then fill 
in the blanks. In other systems, the 
same operation typically requires 
something like “INSERT INTO EfiP 


Its cost is friendly, too. 

Today, Sequitur is ready to work 
with the multi-user Unix operating 
system on the powerful Onyx mini¬ 
computer. 

You can install Sequitur on your 
Onyx for $3495. If you’ve investi¬ 
gated serious 
Unix-compatible 
software, you 
know what a 
good price that is. 
But you’ll never 
appreciate Sequitur until 
you see it in action, 
which you’ll be able to 
do at COMDEX. Or 
you can get in touch 
with Pacific Software, 
2608 Eighth Street, 
Berkeley CA 94710. 
Phone, (415) 540-0616. 


Sequitur 

Pacific Software 

Manufacturing Company 
Onyx Distributing, Inc. 

Unix is a tradamafk of Beli Laborafories. 


(EfIPNO.EfWHE,JOB,SAL): <7?89, 'CARTER^ 
■'SALESHANM500>;:’ 


At COMDEX, you’ll find Sequitur at the Pacific Software booth (A60) and the Onyx booth (430). 












COMPLETE CATALOG OF COMPUTER 
EQUIPMENT AT DISCOUNT PRICES. 


ANOTHER BOMBSHELL 
FROM INNOVATIVE PRODUCTS! 


$299 


64K-4Mhz.-IEEE 
Assembled & Tested 


64K S-100 DYNAMIC RAM MEMORY 

BY COMPUTER SYSTEM RESOURCES 

Works wjlh Cromemco, North Star, Teletek, Tarbell. most Z80 and 
SOSO systems even with DMA 

Guaranteed to work in your system or your money will be 
refunded within 15 days ot purchase 

ALSO AVAILABLE PARTLY POPULATED; 

16K.$23900 32K.S25900 

48K.$279,00 


Q.T. COMPUTER SYSTEMS: 

MODEL DESCRIPTION (ALL ASSEMBLED a TESTED) PRICE 

MF^DD12A .,.25 A Mainframe 12 Slot SUK] Dual B' Duw 

MF* IBA ..,,. ^ 25 A Tahlcrop Mamframf’ t8 Slol. Sf 00 ....... 450 00 

MF*12A ..._25 A Mamframn 12 Slol StOO Huai 5 Drivt' ..45000 

/’BOA... .Singlu Board Z-80 Compuier 2''4 MlV S-lon ,. 18500 

7’80A.^2 2 ... .Mopiilm Program for / ^8QA ft Tarholl or VF i ,,,. 3000 

RAM 32.22K Slate RAM Board Low Pownr S- tOn ..... 40900 

OTDOA ......2 Serial ft 4 Parallel Port I .'’O S 100..339 00 

OTCCCSA_Clock Calendar Board. S t00 ..tPSCO 

OTCCCAA_Clock Calendar Board lor Appk.^.....125 00 

OTCCCTR880 Clock Calendar Modulo lor TRS BG . .. 125 00 

VISTA COMPUTER COMPANY: 

MODEL DE&CRiPTlON (ALL ASSEMBLED A TESTED) PRICE 

V300 25 . .Letter Qualrty Printer 25 CPS. .Sl895ffri 

V300 45 ..L(?rtC!f Qualrty Printer 45 CPS.2l9h0CI 

V-DRIVE .. Dual 8 Disk CahmDt. Pownr Supply Rack Mountahk ■.. - 37b on 

COMPUTER SYSTEM RESOURCES: 

MODEL DESCRIPTION (ALL ASSEMBLED & TESTED) PRICE 

RAM 16., J6K Sialic BAM S 100....S179 00 

RAM t6C .Low Pnwd^ (C'MC3Sl VnfSnui nl RAM tfi t 3 Wall. , .. 259 00 

RAM 65 ... 16K State RAM ('O Pod Bank Select S 100 ...... 189 00 

RAM BfiC . Low Power (CMOSi Version of RAM 6b 1 4 Wall .., 279 Of) 
HAM 32 . ..32K Low Power B Bn Slatir RAM 24 Address Lines. 499 00 

RAM 256..256K 8 16 Brt Dynamif. RAM tully lEfr 696 .129500 

I .-O 8.8 Ptxf Serial 1 -O Fully IFFL. up in 2nnK BAUD.iWiGii 


ORDERING INFORMATION: 

Minimum Order is Si 5,00. Prices quoted do not include shipping 
and handling, Foreign orders require prepayment by MJCR or 
Money Order in U.S. funds, All other orders require prepayment or 
COD shipment. 

PLACE ORDERS TOLL-FREE; 



price of an item, while a manager can change the price. 
The system also includes precautions that make it dif¬ 
ficult to infer information about data in the system. 

Self-Description of Data Bases 

An integral part of a data base is its data directory, 
which contains information about each type of data de¬ 
fined in the data base. This information includes the 
name of the data item, the data type {in the larger sense, 
eg: CHARACTER, REAL, INTEGER), the length of the 
data item, and its read/write access levels. Data items are 
grouped into named records, and records may be organ¬ 
ized by sets. Thus, the data directory keeps information 
on the records (including the data items in the record and 
the read/write access levels of the record itself), and the 
sets (including the ordering of the set of records and the 
records allowed in the set). 

The data directory contains all the information needed 
for the DBMS to maintain the data base. However, the 
presence of the data directory implies that generalized 
programs can be developed that are independent of any 
particular data base. These programs can extract infor¬ 
mation from the data directory and, based on this infor¬ 
mation, process the data in the data base. There are 
essentially two types of programs: a broad class written 
in a host language such as BASIC, and a generalized 
report writer or query processor. 

Query Processing 

A query system consists of programs that can add, 
retrieve, update, and display data from a data base. A 
query system is flexible in that it is not restricted to a par¬ 
ticular data base or data structure, but will work with a 
wide variety of data bases. Query systems are usually in¬ 
tended for nonspecialists who wish to use a data base or 
programmers who wish to perform initial checkouts of 
program logic. Most query systems can be used to gener¬ 
ate reports from data in the data base, and the more so¬ 
phisticated query systems allow great flexibility in use. 

Examples of query language statements might be: 

•LIST CUSTOMER NAME, ADDRESS FOR STATE = 

^OHIO' 

• CHANGE UNIT-PRICE TO 0.75 FOR PART.NUM- 

BER = 056127 

Interface with a Host Language 

Most data-base systems can be accessed by ''host-lan¬ 
guage'" programs. In microcomputers, this is generally 
done by a call to a subroutine that contains the DBMS 
code, which is written in machine language for optimal 
processing speed. Typical capabilities include: 

• Create: Create an occurrence of a data record. 

• Store: Store data in the data base. 

•Fetch: Retrieve data from the data base, 

•Insert: Put a data record in a data relationship, 
•Modify: Change data in a data record. 


100 November 1951 © BYTE Publications Inc 


Circle 196 on inquiry card. 


























★★★★★★★★★★★ 


A SELF-COMPILING ★ 
RELATIONAL DATABASE 
& APPLICATION SYSTEMS yL 
GENERATOR 

DATABASE SELECTION — 


Uses screen masks to form query 

Provides extensive search capabilities 

Search arguments can include arithmetic/boo lean 

functions, multi-field comparisons 

Queries can generate input for automatic 

database maintenance 

Queries can be stored in “Query Library" and executed 
from menu on demand 

Any number of fields can be queried concurrently 
Query output can be routed to disk, CRT report formatter, 
VISICALC"" or SOURCE’" 


DATABASE MAINTENANCE— 


Uses sophisticated screen formatting & data entry, like 
on IBM 3270's! 

Generates it's own screens automatically! 

Handles records up to 4K in length, using multiple 
screen “Pages"! 

Automatic data compression for increased disk capacity 
Uses SuperKram access method for incredibly fast access, 
LESS THAN .2 SECONDS FOR A RECORD! 

Automatic index creation/maintenance 
Automatic maintenance capabilities 
“Goof-Proof" error handling 
Input can come from VISICALC™ or SOURCE™ 


DATABASE REPORTING— 


Automatic headlines 
Automatic field editing 

Report fields can be calculated, sub-totaled & cross¬ 
footed in any manner desired 
Optional counter breaks may be set 
Automatic grand totals 
Automatic statistics 


REQUIREMENTS — 


SuperKram (available separately) and; Commodore Pet 32K 
(40 or 80 col.) and 2040/4040/8050 disk OR Apple II 48K with 
Applesoft or language system and 2 disk drives orCORVUS. 


ONLY $225 


WITH 

SUPERKRAM 

FIRMWARE 


$325 


S =n f UNITED 

SOFTWARE 

750 THIRD A VE. AMERICA 
NEW YORK NY 10017 


Look for the RED-WHITE-BLUE 
Untied Software Display at your local 
compotBr dealer, or send check or 
moneyorder, plus $3.00 shipping 


If 

Jf 


if 


(212) 682-0347 Telex 640055 


if 







FOR ONLY $129.95 Learn Computing 
From The Ground Up 


Bufifl a Computer kil thal grows 
wiiti you, and can expand to e4k 
RAM, Microsoft BASIC, Tfeit edi¬ 
tor/Assembler, tMird Processor, 
Floppy Disks and mure. 

EXPLORER/85 
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ETRONICS Research &DevelopmentLtd, 

333 Litchfield Road, New Milford, CT 06776 


•Find: Locate a data occurrence- 
•Delete: Delete a data record. 

•Remove: Remove a data record from a set. 

The data base may also be accessed by query systems, as 
mentioned previously. 

Program Example 

In order to explain the advantages of using a DBMS in 
a microcomputer environment, we will present an exam¬ 
ple using the fictitious Nibble Computer Store. This store 
retails components and equipment supplied by many 
vendors. One of the stores major concerns is to keep 
customers satisfied by providing speedy service* The 
store maintains an inventory-order system with a track¬ 
ing of customer orders. 

Handling this management problem requires the fol¬ 
lowing reports: 

Report 1: A list of customers (sorted by name) who 
have placed an order within the last sixty 
days. 

Report 2: A list of parts that need to be reordered. 

Report 3: A list of customers whose orders have been 
outstanding for more than two days. Also, a 
list of the parts (and the name of the sup¬ 
pliers of those parts) that are holding up 
those orders. 


The data requirements are as follows: 


Requirement 1: 
Requirement 2: 
Requirement 3: 
Requirement 4: 
Requirement 5: 


Maintain a list of customers, sorted by 
name and by customer number. 
Maintain a list of suppliers, sorted by 
name and by supplier number. 
Maintain a list of parts stocked, sorted 
by description and by part number. 
Keep track of which parts are supplied 
by each manufacturer. 

Keep track of the status of each cus¬ 
tomers orders. 


We first show a possible (although simplistic) way to 
implement such a system using conventional file-manage¬ 
ment techniques. 


A Conventional Approach 

Although there are many ways to design a system to 
perform the functions needed by the Nibble Computer 
Store, most suitable systems would require creating and 
maintaining a file for each particular application. Table 1 
shows several types of files that might be required. 

A look at the five data requirements shows why so 
many files are needed. Consider requirement 1, A file of 
customer data can be sorted either by name or number. 
But to sort the file by both name and number usually re¬ 
quires that a copy of the file be made first. Then the 
original file can be sorted by customer name, and the 
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Not bad for the first day. 


This morning, no one in the office 
knew a thing about making graphs. 
And now secretaries and managers 
alike are producing crisp, concise 
charts and graphs for marketing 
analysis, industry forecasting and 
sales presentations. Without 
writing a single computer program. 

Picture your data the way you 
want it. 

The key is a graphics work-station 
fromHewlett-Pac^rd. Built around 
our HP 2647A intelligent terminal, 
it’s like putting an entire art depart¬ 
ment at your staff’s fingertips. 

Not only can you call up your 
standard business reports on pro¬ 
duction performance, sales figures 
or market trends, but with just a 


few simple keystrokes, you can turn 
them into clear and helpful pie 
charts, line and bar graphs, log¬ 
arithmic charts, overhead transpar¬ 
encies and more. (It’s also easy to 
tailor to more sophisticated 
applications.) 

Draw your own 
conclusions. 

Invite your secretary | 

along to your nearest HP ! 
sales office for a demon- I 
stration of our graphics I 
products (we’re listed in 
the White Pages). And 
bring your company's 
annud report or other 
business data—we’ll be j 

glad to show you just how 


professional an amateur artist can 
be. Or, if you’d like more information 
first, just return the coupon below, 

WhUl HEWLETT 

mLnM Packard 


P- 


Yes. Fd like more details about your graphies 
workstations. Please send me your brochure. 


Name 


Title 


Phone 


I Company 


I Address 


City/S Late/Zip 


Send to: Hewlett-Packard, Data Tferminals Division, j 
Dept. 5967,974 East x^rques Sunnyvale. CA 94086 j 

Attn: Tom Anderson, Marketing Manager. I 

_^ _____ ____ aaiW l HPTiS 





























File 1 

File 2 

File 3 

(Sorted by Customer Name) 

(Sorted by Customer Number) 

(Sorted by Supplier Name) 

Customer Name 

Customer Name 

Supplier Name 

Customer Number 

Customer Number 

Suppiier Number 

Street 

Street 

Street 

City 

City 

City 

State 

state 

State 

Zip Code 

Zip Code 

Zip Code 

File 4 

Files 

File 6 

(Sorted by Supplier Number) 

(Sorted by Part Number) 

(Sorted by Part Description) 

Supplier Nam© 

Part Number 

Part Number 

Supplier Number 

Part Description 

Part Description 

Street 

Selling Price 

Selling Price 

City 

Quantity In Inventory 

Quantity in Inventory 

State 

Zip Code 

Reorder Point 

Reorder Point 

File? 

File 8 

File 9 

(Sorted by Part Number) 

(Sorted by Date Received) 

(Sorted by Order Number) 

Part Number 

Order Number 

Order Number 

Supplier Number 

Customer Number 

Part Number 


Date Received 

Date Shipped 

Quantity Ordered 

Table 1: The t}/pes of files needed to handle the data-processing tasks of the Nibble Computer Store without using a data-base 

management s\/stem. Since different tasks require different views of the data, 
propriately for each task. 

the programmer must maintain files sorted ap- 


copy file by customer number. So data requirement 1 
gives us files 1 and 2. 

The same problem of double sorts applies to data re¬ 
quirements 2 (suppliers) and 3 (parts). This gives us six 
files. 

The easiest way to keep track of which parts are sup¬ 
plied by which supplier (data requirement 4) is to define a 
file containing the part numbers for each supplier (file 7). 

Data requirement 5 is to keep track of each customer's 
orders. Several approaches are possible, but we'll handle 
the task by creating an order file (file 8). 

Turning now to the required reports, report 1 is a list of 
customers who have placed an order in the last sixty 
days* The report can be made by scanning file 8 (orders 
sorted by date) for orders falling in the sixty-day period, 
and then writing the corresponding customer numbers on 
a file. That file can then be sorted and used to extract the 
names of customers from file 1. Then the names extracted 
can be listed in still another file. 

A list of parts to be reordered (report 2) is trickier. The 
parts-on-order file (file 9) can be scanned, and then the 
quantity ordered for unfilled orders can be written on a 
scratch file. This file can then be sorted on the part num¬ 
ber, and the quantity on order can be summed for each 
part. This quantity can then be compared to the number 
of parts in inventory and the reorder points (file 5) to 
show which parts must be reordered. 

The conventional approach could generate report 3 in 
two phases. First, the orders sorted by date (file 8) can be 
scanned to find orders that have been outstanding for 


more than two days. The customer numbers can then be 
written on a file, sorted, and used to extract the 
customers' names from file 1. A similar process will find 
the parts whose order quantity is larger than the quantity 
on hand, giving the suppliers' names. 

Four other files would also be required. Files 3 and 4 
maintain supplier information (with two different sort 
orders). File 6 maintains parts information and file 7 gives 
the correspondence between suppliers and parts. 

Obviously, writing the needed programs and maintain¬ 
ing these data files would be tedious, even though this is a 
simple example, with other complicating factors left out. 
If additional requirements are placed on the system (such 
as a listing of suppliers that supply parts that sell for less 
than $2), more programs have to be written. We also 
have a problem with redundant data—if a customer's ad¬ 
dress changes, we have to update two files. Even worse, if 
a customer's name changes, one of the files has to be com¬ 
pletely re-sorted. 

The primary problem here is that different applications 
require different "views" of the data. For some applica¬ 
tions, having the order information embedded in the 
customer file would be best. But for other applications, 
the order data might need to be closely limited to the sup¬ 
plier file. The result is that the compromise solution of 
figure 1 is developed, with corresponding programming 
complexity. 

The Data-Base Management System Approach 

Figure 1 shows a data structure that could be used to 
represent the information needed for the inventory-order 
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CASH FLOW 


irs NICE TO KNOW SOMEONE 
WHO HAS THE SOLUTION. 


MicroAge is your Solution 
Store . .. that meons ot 
MicroAgeComputer Stores 
we have a wide selection 
of time-saving computer¬ 
ized business systems 
designed specifically to 
solve the daily cash flow 
problems every business¬ 
man faces. 

MicroAge has computer¬ 
ized business systems that 
quickly and oftordably allow you to regain con¬ 
trol of your critical accounts receivable... at last 
making it possible for you to carry out effective 
collection procedures on a consistent basis. 
MicroAge has accounts receivable program 
packages to automatically display and update 
account information; prepare trial balance 
including a balance-due and delinquency aging 

VISIT THE STORE IN YOUR AREA; 

El Paso, Xmas. Aurora, Coloracio Mjlwouked, Wisconsin 

(915) 591-3349 (303) 694^950 (414} 257-1100 
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(602) 790-3959 (317) 234-3413 <602) 941-3794 
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(505) 3330955 (913) 325-7596 (907) 279-6633 

Pleasant Hill, Caltfomlo Orlond Parte, llUnols Son Diego, Callfomlo 

(415) 630-1439 (312) 349^3030 (714) 273^23 



report, and take core of dozens of other tasks 
that eat into your time and profit! 

Computerized business systems from the Micro¬ 
Age Computer Store ore available in the $5,000 
to $15,000 range, to suit the indiwdual budget of 
your small business or professional practice. 
MicroAge backs up every system with personal¬ 
ized se[vice,'warranty service and repair, instal¬ 
lation, systems consulting, even customer train¬ 
ing. Visit the MicroAge Computer Store in your 
area soon with your busirress problems, and let 
us help you v/ith the solution. 

AUcro^ge 

coMiPUTer STore 

“The Solution store” ™ 


Richardson, Texas Indimapolls, Indiana Houtflon, Texas 

(214) 234-5955 (317) 349-5i 61 (713) 2 7(^9647 

Minneapolis, Minnesota Portland, Oregon Wllmindton, Delaware 

(612) 333-1777 (503) 2564713 (302) 990-7340 

Omoho, Netxoska Norwalk, Connetlcut Toronto, Canada 

(402) 339-7441 (203) 3464)351 (416) 4394236 

Phoenix, Aikono SI. Loul*, MI»ourl 

(602) 26&0065 (314) 567-7644 

Columbus, Ohio Oklohomo CHy, Oklahoma 

(614) 363-1550 (405) 723-1537 



system. The boxes represent record types (corresponding 
to customers, suppliers, parts, orders, and order quan¬ 
tities), The names within boxes correspond to data items, 
the basic units of data that form the records. Finally, four 
set-types are defined. Sets are used to associate records. 
For example, SET3 is used to associate parts with their 
suppliers. Since, in our simple system, each part is sup¬ 
plied by only one supplier, we say that the supplier 
"owns"' parts, in accordance with the data-base ter¬ 
minology of sef owners and members. Figure 2 shows 
two suppliers and the parts they supply. 

Information in a data base is accessed by "traversing 
set occurrences," To find out what parts Acme Computer 
supplies, we look at the occurrence of SET3, which has 
Acme Computer as an owner, and examine each member 
of the set. This allows us to retrieve data about each part 
supplied by Acme, 

Since sets are used to access data-base information, it 
follows that some sets must be defined that allow the user 
to "get his foot in the door" of the data base. This is done 
with sets having a record named "SYSTEM" as their 
owner. Such sets can be defined so all occurrences of a 
record can be accessed by traversing a system-owned set. 


CUSTOM Ce SUPPLIER 



Figure 1: A data structure representing the information needed 
to handle the data-processing tasks of the Nibble Computer 
Store. The boxes represent record types. The names within 
boxes correspond to the data items that make up the records. 
The lines between boxes represent set-types—ordered groupings 
of related records, 5ET3, for example, associates parts with their 
suppliers. 


One more thing about sets; since the members of a set 
occurrence are accessed one at a time as we traverse the 
set, we can put an ordering on the set. We can define the 
set to be ordered on, say. Supplier Name, and the DBMS 
will automatically maintain the records in the set in 
sorted order. If we define a different set ordered on Sup¬ 
plier Number, we can access the records in either order 
simply by choosing the appropriate set. Additional set 
orderings, such as FIFO (first in, first out) or LIFO (last 
in, first out), are also supported. 

With this background, we can discuss the structure of 
figure 1. Each customer can have zero, one, or more 
orders in our system, and SET! is defined with 
CUSTOMER as owner and ORDER as member. The rela¬ 
tionship between orders and parts is less clear. Each order 
is made up of one or more parts, but each part can appear 
in more than one order. Also, the problem arises of 
where to put the quantity ordered of each part. If we put 
the quantity in the ORDER record, we don't know which 
part the quantity refers to (since the order can consist of 
more than one part). Similarly, an ambiguity exists if the 
quantity is kept in the PARTS record. The solution is to 
define a QUANTITY record. By appropriate use of SET2 
and SET4, the quantity of each part for each order can be 
determined. 

The data structure of figure 1 as described in 
MDBS,DDL, a Data Definition Language of Micro Data 
Base Systems, Inc, is as shown in listing 1 (see page 110). 
The data definition for our example is relatively straight¬ 
forward, The sets such as CUSTNAME and CUSTNUM 
allow us to access the customer records sorted by either 
name or number. 

Several points should be made about the DDL descrip¬ 
tion in listing 1. Five users have been defined, one for 
each functional area of the company. The first user name, 
STOCKROOM, is followed by read and write authoriza¬ 
tion levels and the user s password (317-54-7674), A user 
may process data that has an access level equal to or less 
than his own. For example, the stockroom user can read 
supplier information, but isn't allowed to alter it since the 
stockroom has a write-access level of 10, while all sup¬ 
plier information has a write-access level of 50, The ac¬ 
cess levels were defined by: 

Level 1: Stockroom/Inventory Control—This depart¬ 
ment must be able to read part numbers, part descrip¬ 
tions, quantity on hand, and reorder point for inventory 
control purposes. It must also be able to read supplier in¬ 
formation for reorder purposes, determine quantity 
ordered for each part, and update quantity on hand of 
each part as it is put into inventory. 

Level 2: Shipping—This department must be able to 
read parts information, customer names and addresses, 
and order information. It must also be able to update 
shipping date and quantity on hand for each part 
shipped. 

Level 3: Order Processing—‘This department must be 
able to enter new orders. 
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a new generation 
in data base 
management technology 


not limited not limited not limited 

to relational, tabular, to hierarchical structures to CODASYL network 

flat-file structures structures 

The structures above are mere subsets of the capabilities of MDBS III. 

Far beyond these, MDBS III provides valuable innovations available in no other system^ 

Unprecedented POWER! FLEXIBILITY! PORTABILITY! 

For serious application development, MDBS III offers major advantages in these seven key areas: 


Extraordinary data structuring 
Unmatched ilexlbiUty for relating records to 
each other with ease. 

Automatic data compress/on where desired. 

Up to 255 record types per schema. 

High-level query language 
Automatically generates desired report or 
data file with a single statement 

Language is Engfish-like, non-proceduraf, 
and has report writing capabilitfes. 

Extensive performance control 
Gives application designer extensive 
control over record placement.,, includes 
automatic clustering and CALC features. 

For highest performance, a streamlined 

DM1_over 20 host language interfaces 

available. 

All processing is data-dictionary driven. 

Data security and integrity 
User passwords and optional data 
encryption. 

Comprehensive access code facliity for 
au to m at i c s ecu rl ty en f o rce m en t. 

Automatic range checking. 

: I 

Setting standards of excettence for data base | 

software. . .worldwide. 

yWlicrc 
Data Base 
Sustcms, Inc. 

Box 246 

Lafayette, Indiana 47902 
317-448-1616/TWX 810-342-1881 

Dealer/distributor/OEM inquiries invited. 


Available for Minis and Micros 
Availability for numerous 8 and 16-bit 
m/cro5. as well as for minis, provides 
standardized approach to data handling. 

Allows extensive portability of application 
systems., .from the Z-80 to the PDP-11. 

True multi-user capabilities 
Supports multiple concurrent users of the 
same data base. 

Supports both active and passive locking. 

Automatic transaction logging 
Automatically logs all transactions after last 
back-up. 

Seiective restoration of data base in event of a 
crash. 

Allows surveillance of user activities. 


For the full story about the finest 
appiication deveiopment tool existing 
in the mini-micro wofid,..,caii, write, 
or TWX u$ today! 


□ Yes. please send me a copy of the MDBS III brochure. 

O Please send me the complete MDBS 111 manual set including 
manuals for MDBS 111, RTL, QRS, and DMU plus tutorial 
materials. Check for $75.00 enclosed. Ilndiana residents 
please add S3.00 for Indiana tax.) 

Name _____ _ Title,__ 

(Flaase print) 

Company_ _ _ _ _ 

Address _ _ 


(State) (Zip) 

Phone ___ 

MAIL TO: Micro Data Base Systems, Inc. 
P.O- Box 248-B 
Lafayette, IN 47902 
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Figure 2: Two of the Nibble Computer Store's suppliers and the parts they supply. This figure gives more detail on 5ET3 of figure 1. 


Level 4: New Accourifs—This department must be able 
to add new customers to the customer list and update 
customer information. 

Level 5: Purchasing—This department must be able to 
add new supplies to supplier list and update supplier in¬ 
formation. It must also be able to define new parts and 
alter prices of parts and the supplier-parts relationships. 

We are now ready to generate the reports listed in table 
1, To simplify matters, we will not be concerned with 
loading data into the data bases or updating information. 
Out of the repertoire of DML (Data Management Lan¬ 
guage) commands in MDBS.DMS, we will use: 



FFM: find First Member—^Insures that the first record 
in a set occurrence is available for processing, 
FNM: Find Next Member—This command actually 
traverses the set occurrence, moving from one 
record to the next each time It is called, 

SOM: Set Owner based on Member—Indicates that the 
record that is the "current" member of one set 
should be treated as the owner of some other set 
SMM: Set Member based on Member—Indicates that 
the "current" member of one set-type is also the 
current member of some other set, 

GFM: Get Field from Member—Retrieves data from a 
named field (item) in the "current" member of a 
set. 

In MDBS.DMS, all routines return a value that gives a 
status indication. Frequently, a nonzero status value rep- 
resents an error condition. MDBS.DMS can be called 
from several languages running under CP/M and from 
disk-based Radio Shack, Apple, and North Star systems. 
The status value is returned to a user-defined variable. 
For example, in modified North Star BASIC (see refer¬ 
ence 1), a call to FFM looks like: 

EO = CALL {addr, "FFM, SET3") 

Here, addr is the address of the MDBS,DMS software. 
Two entry points to MDBS.DMS are required: one for 
defining blocks and one for the DMS routines. 

The BASIC user of MDBS,DMS can define named data 
blocks (similar to the sub-schema of the CODASYL com¬ 
mittee report). For example, the user may want to define 
a block called PARTDATA made up of the BASIC vari¬ 
ables: 

N for part number 

D$ for part description 

P for price 

O for on-hand quantity 

R for reorder point 

So to insert data into the data base, the user issues the 
call: 

EO - CALL (addr, "CRS, PART, PARTDATA") 

Text continued om page 120 
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Listing 1: A description in MDBS. DDL (Data Definition Language) of a data structure 
meeting the needs of the fictitious Nibble Computer Store. This description corresponds 
to the data structure sfioinn in figure 1. 


PASSWORDS 

STOCKROOM 

SHIPPING 

ORDER PROCESSING 
NEW ACCOUNTS 
PURCHASING 


RECORD 

CUSTOMER 



ITEM 

CNAME 

CHAR 

30 

ITEM 

CNUMBER 

BIN 

2 

ITEM 

STREET 

CHAR 

20 

ITEM 

CITY 

CHAR 

20 

ITEM 

STATE 

CHAR 

2 

ITEM 

ZIP 

CHAR 

5 

RECORD 

SUPPLIER 



ITEM 

SNAME 

CHAR 

30 

ITEM 

SNUMBER 

BIN 

2 

ITEM 

STREET 

CHAR 

20 

ITEM 

CITY 

CHAR 

20 

ITEM 

STATE 

CHAR 

2 

ITEM 

ZIP 

CHAR 

5 

RECORD 

PART 



ITEM 

PNUMBER 

BIN 

2 

ITEM 

DESCR 

CHAR 

20 

ITEM 

PRICE 

REAL 

8 

ITEM 

ONHAND 

BIN 

2 

ITEM 

REORDER 

BIN 

2 

RECORD 

ORDER 



ITEM 

ONUMBER 

BIN 

2 

ITEM 

RECEIVED 

BIN 

2 

ITEM 

SHIPPED 

BIN 

2 

RECORD 

QUANTITY 



ITEM 

□ORDERED 

BIN 

2 

SET 

SETl 

MAN 

1:N 

OWNER 

CUSTOMER 



MEMBER 

ORDER 



SET 

SET2 

MAN 

1:N 

OWNER 

ORDER 



MEMBER 

QUANTITY 



SET 

SET3 

MAN 

1:N 

OWNER 

SUPPLIER 



MEMBER 

PART 




10 10 317-54-7674 

20 20 SECRET 

30 30 MAILROOM 

20 40 IGLOO 

30 50 317-742-7388 

20 30 

20 40 

20 40 

20 40 

20 40 

20 40 

20 40 

10 50 

10 50 

10 50 

10 50 

10 50 

10 50 

10 50 

10 10 
10 50 

10 50 

30 50 

10 10 
10 50 

20 20 
20 30 

20 30 

20 20 

10 30 

10 30 

20 30 

SORTED ONUMBER 


20 30 

FIFO 


10 50 

SORTED PNUMBER 


Listing I continued an page 112 
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Intelligent' 

Systems 




COLOR COMMUNICATES BETTER '^Ifi 


For a demonstration, 
contact one of our 
Factory Representatives 


Pacific 


G rou p 111 Electron bs ^ 

CA; San Diego 714/292-0525; Sunnyvale ; 
408/245^392 


Thorson Company Northwest 
OR: Beaverton 503/644-5900 
WA: Bellevue 206/455-9180 


Thqrson Gompany 

H!: Hono^uEu 808/524-8633 

Trans Alaska Data Systems 
AK: Anchorage 907/276^5616 

Mountain 


PAR Associates 

CO, WY: Denver. CO. 303/371-4140 
UT ID, MT: Centerville, UT 8G1/292>^145 


Southwest 


Computer Peripheral Sales 
AZ, NV [Clarke Co,)^ Rioenix. /\Z 
602/942-4025 


BFA Corporation 

NM: Albuquerque 505/292-1212 

TX{E! Paso): 915/542-1762 


775 


USDATA Engmeeri ng 

TX: Dallas 214/661-9633; Austin 612/ 

454-3579; Houston 713/681-0200 

AR, OK: Broken Arrow. OK 918/252-9646 


Midwest 


Dytec North Jnc. 

MN, ND, SD: St. Paul, MN 612/645-5816 


Resource Data Syste ms - - 

IL{No.}. IN. Wl. lA [Scott a>,}: Northbrook 
IL 312/564-5440 


DigitaJ Systems Sales, Inc. 

MO. IL [So.] KS, NE, lAtExcl Scott Co.): 
Grandview, MO 816/76^3337; St. Louis, 
MO 314/946-0168; Wichita, KS 316/ 
685-9725; Omaha, NE 402/346-1039 


Lowry & Associates, Inc. 

Ml, KY, OH. PA [WJ.WV: Brighton, Mi 
313/227-7067; Grand Rapids, Ml 616/ 
363-9839: Qeveland, OH 216/398-9200; 


412/922-5110 


Southeast ’ 

W.A. Brown Instruments, Inc. - ■ 

GA LA NC, SC,TN, AL. FL: Atlanta, QA .. --- 


404/455-1035; Mandeville, LA 504/ 
626-9701; Durham, NC 919/683-1580; 
Columbia SC 803/798-6070; Oak Ridge, 
TN 615/482-5761; Huntsville, AL 206/ 
883-8660: Orlando. FL 305/425-5505; 

Ft. Lauderdale, FL 305/776-4800; 
Melbourne, FL 305/723-0766; Ft, Walton 
Beach, FL 904/243-3189 


IntronCorp. 

VA DC.MD; Springfield, VA 703/569-1502 : 


Northeast 


J&J Associates, Inc. 

MA ME, NH,VT Bl: Winchester. MA 
617/729-5770; Springfield, MA413/ 
737-6624; Goshen. CT 203/624-7800 ^ 


NACO Electronics Corp, 

NY [Excluding Metro NY/LL]: North 
Syracuse, NY 315/699-2651; Cicero, NY 
315/672-3751; Fairport, NY 716/2234490; 
Utica, NY 315/733-1801 



Techn leal Market! ng Associates, I nc, ^ 

NJ (No.). NY [Metro/Ll.): Hackensack, NJ^ 
201/646-9222 ^ 


Miller& Dietz Co. 

PA(E.), NJ (So.), DE: Malvern. PA 
215/647-7373 ^ 
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Money-back guarantee 
for computer professionals: 


It took hard work and Kliy 
experience for you to 
become a leader Same T 

here. Founded in 1973, llL/ili 1 
we were the first company to ship « 
20,000 color graphics units. We 
sell to computer professionals— 
not through computer stores. So, if you 
don t need a salesman to tell you what 
you need, try this unique offer: 

A factory-direct, money-back guaran¬ 
tee for our 3650 color graphic desktop 
computer with 56K of memory for only 
S1995 —plus your choice of either an 
internal 51^ ’ 92K Floppy Mini Disk Drive 
for $395, or an external 8 Floppy Disk 
Drive for $8951 (These prices good only 
with this offer.) You can buy only one 
unit before 12/31/81, cash with order. 
Use it for 30 days: if you re not sold on 
the merits of your color graphic 
computer, return it. We 
will refund the full 
purchase price 


Buy factory-direct 
i from Intelligent!; 

ly to ship ^ Whys 

units. We XVSrPTTI S Intelliger 
sionals- around ti 


'TV-fiiTPC^f 

A.J uii be transporta- 

tion charges to and 
CUl&dlL from Norcross, Georgia 

_ w a dramatic offer? 

^mS Systems was built 

* * around the needs of computer 
professionals. We sell primarily through 
OEM s and want to introduce the dynam¬ 
ics of color graphics to professionals like 
yourself—so you can help us introduce 
color graphics in your company. 

Features Included for $1995: 

* 56K total memory, 32K user RAM.4K 
disk buffer RAM, 4K refresh RAM. 16K 
ROM (includes extended disk BASIC) 

* 13' raster scan color CRT • 8 fore¬ 
ground colors w/blink and 8 background 
colors • 64 cor/32 line • 64 ASCII & 64 
graphics characters - 128Hx 128Vgraph- 

- ics w/point. bar & vector 
generators • RS232C port 
Buffered bus connector 




- 72 key professional keyboard • User s 
Manual ^ sampler disk • Factory War¬ 
ranty: 90 days parts & labor 

And Your Choice of: 

• Internal 534' 92K disk drive: $395 * 
External 8" 295K disk drive: $895 
(These prices good only with this offer.) 

Options Irrclude: 

• 101 key keyboard: $100 • 117 key key¬ 
board: $250 • blank 8K board for add-on 
EPROM: $75 • One-year Factory Ser¬ 
vice Contract: $350 

Software Available: BASIC Is stan¬ 
dard; you can add Fortran for $75 
Text editors, assemblers, other utilities 
available. Also, hundreds of additional 
programs, including ColorCalc!'" 
Co I or Graph™ as well as programs for 
education, accounting. WP, statistics, 
etc. 

Will your information processing 
be more comprehensible in color 
graphics [or color slides) in manage¬ 
ment meetings? If so, act now. For 
details, call Marketing Services at 
404/449-5295. 


COLOR COMMUNICATES BETTER 

IntecoEor Drive ■ 225 Technology Park/Atlanta 
Norcroas, Georgia 30092/Phone 404/449-5295 




Intel 
Systems 


Unretouched photos of screens. 
This offer, not available through computer stores, 
expires 12/31/81, U.S. domestic prices. 
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/.ish'ng I continued: 


SET 

SET4 

MAN 

1:N 

10 

30 

IMMAT 


OWNER 

PART 






MEMBER 

QUANTITY 






SET 

CUSTNAME 

AUTO 

1:N 

20 

40 

SORTED 

CNAME 

OWNER 

SYSTEM 






MEMBER 

CUSTOMER 






SET 

CUSTNUM 

AUTO 

1;N 

20 

40 

SORTED 

CNUMBER 

OWNER 

SYSTEM 






MEMBER 

CUSTOMER 






SET 

SUPLNAME 

AUTO 

1:N 

10 

50 

SORTED 

SNAME 

OWNER 

SYSTEM 






MEMBER 

SUPPLIER 






SET 

SUPLNOM 

AUTO 

IsN 

10 

50 

SORTED 

SNUMBER 

OWNER 

SYSTEM 






MEMBER 

SUPPLIER 






SET 

PARTDESC 

AUTO 

1:N 

10 

50 

SORTED 

DESCR 

OWNER 

SYSTEM 






MEMBER 

PART 






SET 

PARTNUM 

AUTO 

ItN 

10 

50 

SORTED 

PNUMBER 

OWNER 

SYSTEM 






MEMBER 

PART 






SET 

ORDERS 

AUTO 

1:N 

20 

30 

SORTED 

RECEIVED 


OWNER SYSTEM 
MEMBER ORDER 


Listing 2: A program segment opening a data base using the data-base system MDBS.DMS. Brackets are used to pass addresses of 
variables; the right bracket has been translated to a parenthesis by hSorth Star BASIC. Lines 1390 through 1470 represent portions of 
the program not given here. 


1000 REM 
1010 REM 
1020 REM 
1030 

1040 REM 
1050 REM 
1060 
1070 

1080 REM 
1090 REM 


******************************************************** 

** 

** User's name and password ** 

DIM N$(16) , P$(12) 

** 

** Input user's name ** 

INPUT "NAME? " , N$ 

PRINT 

■k * 

** Now the password — but no echo ** 

Listing 2 continued on page JI4 
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MORROW O 



Leading ed^ technology 
in hard disk systems. 



Complete systems. Morrow 
Designs hard disk subsystems 
are delivered complete with hard 
disk, controller, cabinet, power 
supply, fan, cables and CP/M" 

2.2 operating system. 

Widest range. Morrow Designs 
offers the widest range of hard 
disk systems available from a sin¬ 
gle supplier. SV^' 8," 14." Five to 
over 100 megabytes of formatted 
hard disk storage. $2,995 to 
$17,980. Cost effective systems 
that work. And keep working. 

S-100 and more. Morrow Designs 
hard disk systems are designed 
for use with the CP/M operating 
system. Available soft¬ 
ware packages a I low our 
systems to run on any 
IEEE696/S-100 Standard 
system with no hard¬ 
ware modification. 

Plus, CromemcoT** North 
Star,** Vector Graphics, 

Godbout, Dynabyte, 

Exidyr*** IMSAI, Micro- 
mation, Processor Tech¬ 
nology and California 
Computer Systems. 

Reliable systems. Morrow Designs is com¬ 
mitted to hard disk system reliability. Not 
simply with a 90-day warranty, but with a money 
back guarantee. If our system fails to perform to 
specification, send it back. We’ll send back 
your money. 


Experience. As of April, 1981, 
there were over fifteen hun¬ 
dred Morrow Designs hard disk 
systems successfully installed. 

In fact, over 200 independent 
systems integrators now use 
our hard disks to solve their 
mass storage problems. 
Performance answers. Morrow 
Designs hard disk systems have 
been benchmarked against all 
other systems. None is faster 
under CP/M. Morrow Designs 
hard disks operate at 10 times 
the speed of a floppy disk 
drive. Transfer rates range from 
590,000 bytes to 900,000 bytes 
per second. That kind of perfor¬ 
mance can become addictive. 
Cost effective answers. Compare 
Morrow prices and performance 
to anything presently available 
for S-100 systems. You’ll find 
Morrow’s price/megabyte/ 
performance ratio to be 
unmatched. Leadership in 
disk systems technology 
earned us leadership in 
price/performance. And 
that may have earned us 
a call from you. Circle the 
Reader Service Number 
for our full line data sheets. 
Can’t wait? Call us at (415} 
524-2101. And yes, OEM quantity prices are 
available, look to morrow for answers. 


MORROW OE5IGN5 

•CP/M Is a trademark of Digital Research. 

■"Northstar is a liademarkof North Stsr Computers, Inc, &221 Central Avenue, Richmond, CA 94804 

“‘Cromemco is a trademark of Cromemco, Inc. (415} 524-2101 

‘••‘Exidy IS a trademark of Exidy Corporation, 
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Listing 2 continued: 


1100 


1110 


1120 


1130 


1140 


1150 


1160 


1170 


1180 


1190 


1200 

REM 

1210 

REM 

1220 


1230 

REM 

1240 

REM 

1250 


1260 

REM 

1270 

REM 

1280 


1290 


1300 

REM 

1310 

REM 

1320 


1330 


1340 

REN 

1350 

REM 

1360 


1370 


1380 

REM 

1390 

REM 

1400 

REM 

1410 

REM 

1420 

REM 

1430 

REM 

1440 

REM 

1450 

REM 

1460 

REM 

1470 

REM 


PRINT "PASSWORD" 

T$ = INCHAR$ (0) 

IF ASC ( T$ ) =13 THEN 1190 
P$ (1,1) = T$ 

FOR J = 1 TO 15 
T$ = INCHAR$ (0) 

IF ASC ( T$ ) =13 THEN 1190 
P$ = PS (1,J) + T$ 

NEXT J 

PRINT T$ 

** 

** Filename ** 

P$ = "NIBBLE" 

■k k 

** Allow the user to modify the data base ** 

R$ = "MODIFY" 

** 

** MDBS.DMS routines ** 

A1 = 32768 

A2 = A1 + 3 
* * 

** Define a data block ** 

EO = CALL {A2, "DEFINE,OPENLIST" ,(F$),[N$),[P$),tR$),4) 

IF EO <> 0 THEN 1450 
* * 

** Open the data base ** 

EO = CALL { A1 , " OPEN , OPENLIST " ) 

IF EO <> 0 THEN 1450 
** 

kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk 
k k 

kk kk application program ** 

kk 

kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk 

kk 

** ERROR PROCESSING ** 

kk 

kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk 


Listing 3; A BASIC program segment generating a list of customers who have placed orders at the Nibble Computer Store in the last 


** The following code assumes that variable DO ** 

** has been initialized to the current Julian date ** 

* * 

** MDBS.DMS addresses ** 

AO = 32768 
A1 = AO + 3 

** Data Block Definitions ** 

EO = CALL (Al,"DEFINE,RECVD",[Dl),1) 

EO “CALL (Al,"DEFINE,CNAME",IC$),1) 

** Access each customer in turn ** 

EO = CALL (A0,"FFM,CUSTNAME") 

IP EO <> 0 THEN 1350 

** Check each of this customer's orders ** 

EO = CALL (A0,"SOM,SETl,CaSTNAMB") listing 3 continued on page 116 


sixty days. This 

1000 

REM 

1010 

REM 

1020 

REM 

1030 

REM 

1040 


1050 


1060 

REM 

1070 


1080 


1090 

REM 

1100 


1110 


1120 

REN 

1130 
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All orders and general information^ 
SUPERSOFT ASSOCIATES 
P O. BOX 1628 
CHAMPAIGN, 1L61820 
(217)-359 2112 

Technical Hot Line: (217) 359'2691 
(answered only when technician is 
available) 


U.K. and Europe:- 
DJGITAL DEVICES 
134 LONDON ROAD 
SOU THBO RO UG H KE NT 
TUNBRIDGE WELLS 

rm OPL 

ENGLAND TaJax: 955fl2 

Tel-: Tunbridge Wells fOe92) 37977/9 
Japan: 

ASRCORPORATtONINTERNATIONAi 
SHIBAOAIMGN 
TOKYO 105 
JAPAN 

Tel(03)43 7-3901 Te lex: 242-329S 


'CR/M regtsterediradamark Digital Resee:rch 


















Listirtg 3 continued; 


1140 

1150 

11-60 

1170 

1180 

1190 

1200 

1210 

1220 

1230 

1240 

1250 

1260 

1270 

1280 

1290 

1300 

1310 

1320 

1330 

1340 

1350 


EO = CALL {A0,"FFM,SET1") 

IF EO <> 0 THEN 1310 

REM ** Retrieve date order was received ** 

REM ** Variable Dl receives the date ** 

EO = CALL (AO,"GFM,SET1,RECVD") 

REM ** Following statement assumes that DO and Dl are 
REM ** Julian dates ** 

IF DO-Dl <= 60 THEN 1280 

REM ** Order is over 60 days old — check next order ** 
EO = CALL (A0,''FNM,SET1") 

GOTO 1150 

REM ** Customer has placed order within last 60 days ** 
REM ** Print customer's name ** 

REM ** Variable C$ receives the customer name ** 

EO = CALL CA0,"GFM,CUSTNAME,CNAME") 

PRINT C$ 

rEM ** Process next customer ** 

EO = CALL (A0,"FNM,CUSTNAME") 

IF EO = 0 THEN 1130 
REM ** All customers processed ** 

EO = CALL (AO,"CLOSE") 

STOP 


Listing 4: A BASIC program segment that determines which parts the Nibble Computer Store needs to reorder, The listing assumes 
that an MDBS. DM5 data base has been opened and that data blocks have been defined. 


1000 

REM 

1010 


1020 


1030 

REM 

1040 


1050 


1060 


1070 


1080 


1090 


1100 

REM 

1110 


1120 

REM 

1130 


1140 


1150 


1160 

REM 

1170 

REM 

1180 


1190 

REM 

1200 

REM 

1210 


1220 

REM 

1230 

REM 

1240 


1250 


1260 

REM 

1270 

REM 

1280 


1290 



** MDBS.DMS addresses ** 

AO = 32768 
Al = AO 3 

** Data Block Definitions ** 

EO = CALL (Al,"DEFINE,SHIPPED”,[D2),1) 

EO “CALL (Al,"DEFINE,QORDERED",[Nl),1) 

EO “CALL (Al,"DEFINE,ONHAND",[Ql),1) 

EO “CALL (Al,"DEFINE,REORDER",[Q2),1) 

EO “CALL (Al,"DEFINE,PNUMBER",[PO),1) 

EO “CALL (Al,"DEFINE,PNAME",tP$),1) 

** Generate the list in part-number order ** 

EO = CALL (A0,"FFM,PARTNUM") 

** Initialize to sum the quantity ordered ** 

N“0 

EO “ CALL (AO,"SOM,SET4,PARTNUM") 

EO “ CALL (A0,"FFM,SET4") 

** This part may not have any orders outstanding ** 

** If this is the case, EO will be set non-zero ** 

IF EO <> 0 THEN 1400 

** Locate the order corresponding to this quantity ** 

** Ignore the order if it has been filled ** 

EO = CALL (A0,"SMM,SET2,SET4") 

** If a non-zero shipping date is present, the order 
** has been filled (Shipping date is returned in D2) ** 

EO “ CALL (AO,"GFO,SET2,SHIPPED") 

IF D2 <> 0 THEN 1310 

** Order is pending — Sum the quantity ordered ** 

** Variable Nl receives the quantity ordered ** 

EO “ CALL (AO,"GFM,SET4,QORDERED") 

N “ N + Nl Listing 4 continued on page 118 
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for CP/M 


The SuperSoft “C’V compiler 
I supports'nidst of versldri 7 Unix 
j standard ‘'C*’. Several special and 
I lA^ldely desired 

supported, including-: 

[ • Macro expansions via the 

i ^define State 

«■ Include files using the #inc- 

I l.iide statement. 

! ^ Inline assembly code: is 

[ supported with tHe #asm 

[I # 0 ndasm. 

• Thd object code mav be 

, ROMed. 

^ • Programs may be ORGed for 

I any location, 

j ^ Compteteiy dyna^mic memory 

I alrotation is supportedi bdth 

; ' by the compiler and in user 

programs. (That is, the 
functions 'alloc’ and Iree" are 
•provided with the compiler.) 

SuperSofl '"C" Is a two pass 
I compiler. The first pass of the 
j com pi fer produces an I n term ed I ate 

I cods [U-code, for Universal code). 

Pass two contains both the 
translator and the optimizer. The 
Iritetmediats code is optimized and 
assembly code Is output to file. 


The optimizer typically results in 
40% code reduction. This means 
that compiled object code will run 
nearly as fast as that which was 
Written In assembler. 

An important feature of the compiler 
I s that aseem b! y code Is produced. 
This means that ''harid 
optimization- of critical sections is 
possible. Also, the inline coder 
allows easy insertion of. assembly 
language roptlnes. 

With the compiler comes the 
complete source code to the; l/0 
libraries. These libraries are equal to 
^or better than any that exist for the 
^80801280 computer system. 
Functions included: 


open close read write; 
seek tell (open create 
putc getc flush 


The Seek command supports 
absolyte. relative from front, and 
relative from end of file. Fopen 
includes fcreat. Also included with 
the compiler are numerous sample 
programs and a eomplote library of 
useful functions. 


Compile time options include listing 
file, cdhsole output* : 

checking and others. ’ ’ - - 

Requires: 4SK:CF/M, (more'rbdq^^^^ 

'•C” compiler: 

Manual only; ' S 20:00 

28000 cross;CO m p 11 dr: -iisQO.do 

(OPiiA to Z8000 code, req u I res 28000 
assembier) i 

Source code for ‘ 

in-house use only: i $5»bOQ.OO . 

GP/M l^pfmats: fl ’ soft sectored^ 5-^^ 

Ihsfir. S'‘'Mlcfb^,Gds Moxihi, 

Supertiraln DD^QD-i 'll f ' » - ’ ;-■> j . ^ -j 

AN Orders and General 
information; 

SU PERSOFT ASSdCI ATES 
P O. BOX , 1628; ' : > 

eHAMPAION,1L61820 
(217)359-2112 , _ . 

Teeh n 10al Hot Lino: (217:) 

359-269T ■ ^ . ■•4-" 

(a n s we re d o nl y w h e n t ech n 1 6\ a p -i' * ■. , 

is aval I able V T 

"'CP/M registered trademark Digital Research ■ * 

*Unix registered trademark Belt Laboratories 

SuperSoft 

First in Software Technology ' 






Listing 4 continued: 


1300 

REM 

1310 


1320 


1330 

REM 

1340 

REM 

1350 

REM 

1360 

REM 

1370 

REM 

1380 

REM 

1390 

REM 

1400 


1410 


1420 


1430 

REM 

1440 

REM 

1450 


1460 


1470 


1480 

REM 

1490 


1500 


1510 


1520 



** Process the next order for this part ** 

EO = CALL (A0,"PNM,SET4'’) 

IF EO <> 0 THEN 1210 
** 

** Pending order quantities have been determined ** 
** Check to see if quantity on hand less quantity 

** ordered is less than the reorder point 
** 

** Variable Q1 receives the quantity on hand ** 

** Variable Q2 receives the reorder point ** 

EO = CALL (AO,''GFM,PARTNUM,ONHAND'’) 

EO = CALL (AO,"GFM,PARTNUM,REORDER") 

IF Ql-N > Q2 THEN 1490 
** Part needs to be reordered ** 

** Retrieve part name (P$) and part number (PO) ** 
EO = CALL (AO,"GFM,PARTNUM,PNUMBER") 

EO = CALL (AO,"GFM,PARTNUM,PNAME") 

PRINT "REORDER PART#",P0,F$ 

** Process next part ** 

EO = CALL (A0,"FNM,PARTNUM") 

IF EO = 0 THEN 1130 
EO = CALL (AO, CLOSE") 

STOP 


Listing 5: A BASIC program segment that produces a report on overdue orders placed at the Nibble Computer Store. The listing 
assumes that an MDBS.DM5 data base has been opened and that data blocks have been defined. 

1000 REM ** MDBS.DMS addresses ** 


1010 

AO 


32768 


1020 

A1 

= 

AO + 

3 

1030 REM 

** Data Block 

1040 

EO 

= 

CALL 

(A1 

1050 

EO 


CALL 

(A1 

1060 

EO 


CALL 

(A1 

1070 

EO 

= 

CALL 

(A1 

1080 

EO 


CALL 

(A1 

1090 

EO 

S 

CALL 

(Al 

1100 

EO 

= 

CALL 

(A1 

1110 

EO 

= 

CALL 

(Al 

1120 

EO 


CALL 

(Al 


1130 REM ** Find an order which has been outstanding for more 

1140 REM ** than two days ** 

1150 EO = CALL (AO,"FFM,ORDERS") 

1160 IF EO <> 0 THEN 1560 

1170 EO » CALL (AO,"GFM,ORDERS,SHIPPED") 

1180 REM ** Ignore orders which have already been shipped ** 

1190 IF D2 <> 0 THEN 1530 

1200 REM ** Check to see if this order is over two days old ** 

1210 EO = CALL (AO,"GFM,ORDERS,RECVD") 

1220 IF DO-Dl <= 2 THEN 1530 

1230 REM ** An 'old' order has been found ** 

1240 REM ** Print customer name, customer number and order number 

1250 REM ** Variable 01 receives the order number ** 

1260 EO = CALL (AO,"GFM,ORDERS,ONUMBER") 

1270 REM ** Locate customer data — number (CO) and name (CS) 

1280 EO * CALL ( AO , " SMM , SET 1 , ORDERS " ) Listing 5 continued on page 120 
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our first name is Quaiity 



Our popular space game. 
AstBroids in Space, is now 
Meteoroids in Space, with 
hyperspace, autobrake, and 
autofire. This exciting arcade 
game can be played with or 
without game paddles. 
Diskette $19.95. 



Bcncatii Apple DOS 

This best-selling 170 page 
technical manual tells you 
everything you want to know 
about Applets Disk Operating 
System. Book $19.95. 



Beginners and experts both 
enjoy this Othello* playing 
game that outplays Hayden's 
ReversaL Yet OS flevers/ has 
features that fleversa/ doesn't 
have and costs less. Diskette 
$29.95. 


NKER 


LINKER 

Links and relocates assembled machine 
language programs. Works with any 
assembler. Diskette $49.95. 



FA5TGAMMON 

Known for outstanding graphics and speed of 
play, this popular program is the standard to 
which other computer backgammon games are 
compared. Cassette $ 19.95. Diskette $24.95. 



CROSS-REF 

Prints out a cross-reference of the variables in 
your Applesoft program, Options include 
changing the name of a variable. Cross-Ref 
resides passively In memory with your Applesoft 
program. Cassette $22.95. Diskette $24.95. 



FRACAS 

A fantastic adventure game like no other Up to 
eight players can journey in the land of Faroph 
at the same time, searching for hidden treasure 
and fending off monsters. Cassette $19.95. 
Diskette $24.95. 



BABBLE 

This amazing and amusing program wilt 
entertain you by twisting your stories around in 
a most delightful way. Babble also works with 
music and sound. It's a language all its owni 
Cassette $19.95. Diskette $24.95. 


BENEATH APPLE MANOR 



The original dungeon game for the Apple 
computer is still one of the best. Descend into a 
dangerous maze of underground corridors. See 
if you can find the Golden Apple. Cassette 
$14.95. Diskette $19.95. 



BAHLESHIP COMMANDER 

A superb version of the traditional battleship 
strategy game. Cartoons and sound effects 
help make this game fun for everyone. Cassette 
$14.95, Diskette $19.95. 



ASTROAPPIE 

Your computer becomes your astrologer, 
generating horoscopes and forecasts based on 
the computed positions of the heavenly bodies. 
Cassette $14.95. Diskette $19.95. 


'Othello Is a iraderrKJrk of GobrEet Industries. 


products are for the Apple Computer. 

50 Reseda Blvd., Suite 105, Reseda, CA 91335 
3) 344-6599 



ASK FOR QUAIITY SOFTWARE products at your favorite computer store, If necessary 
you may order directly from us. MasterCard and Visa cardholders may place orders by 
calling us at fZ13) 344-6599. Or mail your check or bankcard rtumberto the address 
above. California residervts add 6% sales tax..S/irppmf Charges. Within North America 
orders must include $1.50 for shipping arsd handling. Outside North America the 
charge for airmail shipping and handling is $5.00. Pay in U5, currency. 


ouaLrTV <:nFTwaR^ 



































LisliMg 5 continued; 

1290 EO = CALL (AO,"GFM,SETl,CNAME”) 

1300 EO = CALL (AO,"GFM,SETl,CNOMBER"} 

1310 PRINT "*****",CO,C$," ORDER ",01 

1320 REM ** Determine which part(s) are holding up this order ** 
1330 REM ** 

1340 REM ** Find parts with order quantity (Ql) which exceeds ** 
1350 REM ** the inventory quantity (Nl) for that part ** 

1360 EO = CALL (AO,"SOM,SET2,ORDERS") 

1370 EO = CALL (AO,"FFM,SET2") 

1380 IF EO <> 0 THEN 1530 

1390 EO = CALL (AO,"GFM,SET2,QORDERED"J 

1400 EO = CALL (AO,"SMM,SET4,SET2") 

1410 EO = CALL (AO,"GPO,SET4,ONHAND") 

1420 IF Nl >= Ql THEN 1500 

1430 REM ** Offending part found ** 

1440 REM ** Print part number (PO) and supplier name (5$) 

1450 EO = CALL (AO,"GFO,SET4,PNUMBER") 

1460 EO = CALL (AO,"SMO,SET3,SET4") 

1470 EO = CALL {AO,"GFO,SET3,SNAME") 

1480 PRINT " PART#",P0," SUPPLIER ",S$ 

1490 REM ** Check next part on order (it may be overdue also) ** 
1500 EO = CALL (AO,"FNM,SET2") 

1510 IF EO = 0 THEN 1390 

1520 REM ** Process next order ** 

1530 EO = CALL (AO,"FNM,ORDERS") 

1540 IF EO = 0 THEN 1170 

1550 EO = CALL (AO,"CLOSE") 

1560 STOP 

Text continued from page lOB; 

where CRS means create a record occurrence and store 
data into it. This call will take the data located in the 
variables N, D$, P, O, and R, and store them in the data 
base. Retrieving data from the data base is carried out in 
a similar way, A BASIC variable may be used in several 
defined data blocks. 

To open a data base using MDBS,DMS, the user can 
give the sequence shown in listing 2, Here, the user's 
name and password (read in without echoing to the con¬ 
sole) are first entered, a call to the OPEN routine of the 
DMS is issued, and an error check is made, (In listing 2, 
the brackets are used to pass addresses of variables and 


the right bracket has been translated to a right paren¬ 
thesis by North Star BASIC.) 

Listings 3, 4, and 5 are sample programs for producing 
the reports discussed earlier. Each of the sample program 
segments assumes that the data base has been opened and 
that data blocks have been defined. 

The program in listing 3 generates a list of customers 
{sorted by name) who have placed an order in the last 
sixty days. In line 1100, the first member of set CUST- 
NAME (which corresponds to the customer with the lex¬ 
icographically first name) is located. The error response 
EO is checked for the improbable case of no customers in 


ABSOLUTELY THE LOWEST PRICES 



EPSON PRINTERS & LOBO DRIVES 

WE SELL THE ENTIRE LOBO MANUFACTURE A fo'J 

LINE OF EPSON PRINTERS 
AND ACCE S SOB1ES;INCLCD1 KQ 

MX80 
MX80FT 
MX I 00 

QUALITY AT A PRICE 
YOU CAN APFORCi 



COMPREHENSIVE RANGE OF 
DISK DRIVES AND ACCESSORIES 
FOR THE APPLE,TRS-80 AND 

s-ick: systems 



5 Attd-oti Drli^c for App Ic $m 

Dual S" Doiib!e*Slded, 

D^ubk Deniity Drm: for 
AppkMl Me^abylei, DOS 3,3, 

CALL US FOR PRICES ON 
OTHER UNTTS INCLUDING: 

:5MP6 IDMB HARD DISKS 
WITH FLOPPY BACK UP. 

AJI LOBO DRIVES prculucta hAVf a one 
year, 100^ parts and labor warranty. 


COMPUTERWORLD INTERNATIONAL,INC. 
SUITE I 33,P.0.B0X 8 I .WHEATRIDGE, 
COLORADO.U.S.A. 80034-008 1 


CALL US TODAY FOR OUR RIDICULOUSLY 
LOW PRICES ON EPSON AND LOBO PRODUCTS 

(303)425 — 44 I I “ail order only 
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“This yea^ hn taking 2,000 
peopie saiiing. i wouidrVt trust the 
travel arrangements to anything less 
than ScotcK Brand Diskettes.” 



Eben Whitcomb, Owner- 
Operator, Dirigo Cruise 
Company, Clinton, CT 


Eben Whitcomb runs the largest 
windjammer cruise business using 
American flag ships. He uses 
Scotch diskettes to keep track of 
thousands of names, bookings, 
sailing times, manifests and general 
ledger. While his computer saves 
time and repetition, Scotch diskettes 
assure him that vital information 
will be there when he needs it. 

Dependable Scotch media can 
work just as hard for you. Each 
Scotch diskette is tested before it 
leaves our factory, and guaranteed 
error-free. So you can expect it to 
perform exactly right. 

Scotch 8" and SVa" diskettes are 
compatible with computer/diskette 
systems likeTRS-80, Apple, PET, 
Wang and many others. Get them 
from your local 3M distributor. For 
the one nearest you, call toll-free; 
800/328-1300. (In Minnesota, call 
collect: 612/736-S625.) Ask for the 
Data Recording Products Division. 
In Canada, contact 3M Canada, 
Inc., Ontario. 


If it’s worth remembering, 
it's worth Scotch 
Data Recording Products. 


3M Hears You... 



Circle 409 on Inquiry card. 













the data base. Statements 1130 and 1140 locate the set of 
orders on file for the customer. The data is checked and, 
if the date of an order is within sixty days of the current 
date, the customer name is printed (statements 1280 and 
1290). Statement 1310 accesses the next customer and, if 
we haven't reached the last customer (EO is set nonzero 
when the FNM command detects end of set), the process 
is repeated. 

A program that determines the parts that need to be re¬ 
ordered is shown in listing 4. A part is a candidate for re¬ 
ordering if the quantity in inventory less the quantity re¬ 
quired for unfilled orders is less than some reorder point. 
The reorder point varies from part to part and is stored in 
the data base (as item REORDER in record PART), 

Statement 1110 locates the first part to be processed 
(parts are processed in part-number order). The logic in 
statements 1180 through 1320 accesses the quantity 
ordered of the part (via SET4) for each unfilled order in 
the system. The inventory quantity (ONHAND) is ob¬ 
tained from the data base and the quantity on order for 
the part is used to calculate the adjusted inventory level 
(Ql-N), If this quantity is less than or equal to the reorder 
point (Q2), the number and name of the part are printed 
by statements 1450 through 1470. This process is 
repeated for all parts. 

Finally, a program that produces a report on overdue 
orders is shown in listing 5. All orders in the system are 
accessed through the set named ORDERS (statements 
1150 through 1160). Any order that has been shipped (in¬ 
dicated by a nonzero shipping date) is excluded from the 
report. In line 1220, the date the order was received (Dl) 
is subtracted from the current date, and if the difference is 
less than three days, the order is not overdue. If the order 
is overdue, the customer's name and number and the 
order number are printed. For each part in the order, the 
quantity ordered (Ql) is found via set SET2 and the 
quantity on hand (Nl) is obtained via set SET4. If the 


quantity ordered is greater than the quantity on hand, the 
part number and the number of the part's supplier are 
printed. 

Leading data-processing experts think data-base man¬ 
agement systems will be the ultimate software tool of the 
1980s, The appeal of these systems is certain to grow as 
software costs become a greater and greater part of total 
computer costs. Data-base software can significantly 
reduce the costs of software development in several 
ways: 

•The DBMS relieves the programmer of the task of 
maintaining data files, 

•The DBMS maintains an internal data directory, keep¬ 
ing descriptions of data and relationships among the 
data, 

•The DBMS lets the programmer access data in a form 
appropriate to each program, rather than forcing the pro¬ 
grammer to write a program that fits the data, 

•The data-base approach provides great flexibility and 
economy in altering the initial system to meet new needs. 
Since the programmer can restructure the data base, 
creating new files and new links to old files, the DBMS 
permits major system modifications with little effort and 
cost. Also, the programmer can generate new reports by 
simply adding a new program, ■ 
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Full F^oiy Wairanly (includes shipping one way) 

Extended To One Year !Si350/5Meg $425/l0meg JS550/20Meg 

Extended To Two Years ^ 1050/5Jneg ^1325/1 OMeg $ 1710/20«eg 

Other Corvus Products: 50' CABLE- ®100 • MIRROR BACKUP BOARD (records 
your data to or from a v.h.s. tape recorder) - ^790 • MULTIPLEXER (dbws up to 8 
compLEters to be attached to your corvus disk drive) - $900 • EXTRA IMTERFACE 
CARDS = ^220 • EPROM {lets a superbrair cold boot to the corvus) - ^150 

Available For Most Computers Including; trsSO tSIl. apple II, superbrain, altos 1 1 2,3.4. 
alpha micro, north star, cromemco, vector graphics, zenith, and oths- Sl OO's. 

Please specify your computer type when ordering. 
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WHOLESALE DEPT, 

2831 N. Catherwood Street * Indianapolis, IN 462191096 
(317) 549^2916 

Ask about similar values on Superbrain and Superbrain/Corvus Systems. 
We are the largest stocking Corvus Dealer in the MldwesL 
cashiffl- s check, bank transfer, or money order please. 

C.O.D.’s add 5%. Indiana residents add 4^ 


CORVUS SYSTEMS 


HARD DISK SALEH 5 MEG ONLY $2595.00 


We are proud to announce great savings on the reliable Corvus Hard 
Disks for your computer, 

5 MEG 10 MEG 20 MEG 

$2595 (2 or More) $3695 (2 or More) $4395 (2 or More) 

$2625 (Quantity 1) $3745 (Quantity I) $4515 (Quantity 1) 

$3750 Ust $5350 List $6450 Ust 

These prices include the complete system; hard disk, power supply, controller, interface 
card, 5' cable, software to attach the hard disk to your operating system, and manud. In 
most cases the only tool needed to get up and running is a screwdriver. 
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CALL TOLL FREE 


ATARI 


Special 32K 600 System 

800 W/32K. recorder, star 

raiders, joysticks . 

$900 

Above W/4SK. 

$960 

800 (16K). 

$744 

400. 

... Call 

810 Disk Drive , , 

$440 

825 Printer. . 

$575 

850 Interface. 

$155 

410 Recorder. 

.$60 

830 Modem. 

6140 


16K Memory. 
32K Memory, 


DISK DRIVES 

Lobo 

Apple 1st Drive., 
Apple 2nd Drive. 

MODEMS 

Novation 

CAT... 

D-CAT. 

Apple Cat II. 

Auto Cat 


PRINTERS 

C, Itoh 

25CPS - Serial.. 
25CPS - Parallel 
40CPS - Serial.. 
45CPS- Parallel 
Datasouth 

DS 180__ 

Diablo 
630 RO 
w/Tractors. 
630 RO 
wo/Tractors 
1640 RO 
w/Tractors. 
1640 KSR 
w/Tractors. 
1650 RO 
w/Tractors. 
1650 KSR 
w/Tractors, 
Epson 

MX-60. 

MX^O F/T . . 

MX-100.. 

Fric. Feed Opt. 
for MX-80. . . 
NEC 

PC-8023A. . . 
5510 RO 
w/Tractors. . 
5520 KSR 
w/Tractors. .. 
Okidata 

Microline 80. . . 
Microline 82-A, 
Microline 83-A. 
Microline 84 
Paper Tiger 

560G. 

Texas Instruments 

810 Basic. 

810 Loaded. 


.S75 
SI 50 


5490 

5410 


5140 

5155 

5349 

$235 


$1380 

$1325 

$1825 

$1710 

$1275 


$2295 

$2100 

$2485 

$2740 

$2985 

$2885 


.Call 

.Call 

.Call 


...$50 

Call 

$2550 

$2995 

$330 
. $475 
$765 
...Call 


1 - 800 - 528-1054 


$1060 

$1250 

$1450 


A 


Novation 



ATADI® 

NorthStar^ 

Tbc^s Instouments 

EPSON 



EPSON AMERICA. INC. 

OKIDATA 


VIDEO TERMINALS 

Adds 

Viewpoint .. $545 

Soroc 

10 120 .Call 

IQ 130. Call 

IQ 135.Call 

IQ 140... Call 

Tetevideo 

910 C . $575 

912 C .. $694 

920 C . $744 

950 C . $925 

Zenith 

2-19 . $769 



California 

Computer 

Systems 


COMPUTERS 

Altos 

ACS 8000-15 
ACS 8000^2 w/CPM 
Northstar 
Horizon II 64K DD 
Horizon II 64K QD . 
Zenith 

Z-89 48Kw/CPM. . , 


Call 

Call 

$2875 

$3150 

$2100 


$150 

$150 

$240 


DISKETTS 

Scotch 

5X'0, 10. 16 Sector 

(Qty 100). 

8" 0,32 Sector 
(Qty 100). 


$250 

$260 


MONITORS 

Panasonic 

9" sm ... 

Sanyo 

9' B&W.. 

12 " Green........ 

Zenith 

12’ Green ... .Call 

CALIFORNIA 
COMPUTER SYSTEMS 

64K Dynamic Memory. $500 

16K Static M emory. $255 

Floppy Disk Cont, . ^. 5285 

Serial Asynch Board . , 5110 



Prices li avaiiabilirv subject to change without notice Personal checks wilt delay shipping two weeks 


OOmPUTER 


2222 E. Indian School Rd. • Phoenix, Arizona 85016 
Order Line: 1-800-528-1054 
UJRREHOUSE Other Information: 602-954-8109 

Store Hours: Tues,-Fri.10-5 MST Saturday 10-3 MST 


Prices reflect 3% cash discount. Product shipped in factory cartons with 
manufacturers warranty. Add 2%, a minimum pf $5, for shipping and handling. 



































































BRAINS-MAINFRAMES 



SUPERBRAINS 


List $2695 only $2139 


SUPERBRAIN QD 64K 
List $3995 only $2949 


TARBELL’S Empire I, II, & III have two 8” 
disk drives. The I Is single sided, the II Is double 
sided, and the Empire III has one of the floppies 
replaced by an 8-Megabyte Hard Disk. FREE BUSI¬ 
NESS SOFTWARE EMP 1 $4888 ONLY $3666 

CALIFORNIA COMPUTER 2200A 

$2195 ONLY $1795 Z80, 64K, I/O, DMA Disk 
controller + CP/M. 

Model 300-1A is the larger system; 2.4 Mb 8”, 
Z80, 64K, and optional OASIS, CP/M, or MP/M op¬ 
erating system. LIST $5695 ONLY $4995 


NORTH STARS 


ADVANTAGE 



MINICOMPUTER 
PERFORMANCE 
GREEN PHOSPHOR 
OPTIONS: 
GRAPHICS + CP/M 
LIST $3999 

ONLY $2999 


f/gnwt 


MONITOR GREEN PHOSPHOR $129 



TERMINALS Z-19 $725 

INTERTUBE III $725 

EPSON 

MX70 GRAPHICS 394 
MX80 FT 598 


MX-80 494 


MX-100 749 


MORROW DESIGNS Decision 1 

features UNIX plus CP/M. Multi user & Multi pro¬ 
cessing, 4 to 6 Mhz Z80, and optional Floating 
Point Processor, or Hard Disk 26Mb. A very 
powerful system at a saving. 
LIST $1725 ONLY $1380. 

GODBOUT COMPUPRO Big 8: 

6MHz Z60, DMA Disk Controller, 32K fast static 
RAM, Interfacer 1 I/O board, -l- CP/M. LIST $1995 
ONLY $1595 

Super Sixteen 8085/8088 Is the fastest combo 
8-16 CPU. LIST $3495 ONLY $2795 

SYSTEMS GROUP System 2812 

runs CP/M or OASIS. Supports single user & multi¬ 
user & multi task. Up to 5 megabytes with 8" 
drives optional 10-megabyte hard disk. 
LIST $5035 ONLY $3994 


ANADEX 9501 

NEC LETTER QUAL FT 

DIP-81 

DIP-84 FT GRAPHICS 
STARWRITER LETTER QUAL FT 
MALIBU 200 DUAL MODE 
QANTEXW/BUFFER 


1290 

CALL 

395 

595 

1824 

2577 

1195 


400 LIST 399 ONLY 340 

atari 800 1080 799 

-—O 


SSM has introduced the Genesys Computer. 
It features a constant voltage transformer. It 
comes In several configurations; 12-siot, 22-5lot, 
5” to 8” floppy to Winchester. It’s new, so give us 
a call. 

SEATTLE’S 16 bit computer is here! 8 MHz 

8086 CPU the fastest S-100 computer! 128K Static 
RAM, DD Disk Controller, 22-slot Main Frame, 


WONDERFUL GAMES-EDUCATION 
RCA-COSMAC VP-711 

GAMES-BASIC-PROGRAMS-MUSIC 
GUIDED SATELLITE TO SATURN 


199 


86-DOS BASIC-86. #2 128K LIST $4185 

ONLY $3349 #i As above but 64K 
LIST $3190 ONLY $2649 


WE SELL GOOD HARDWARE 


WE SELL GOOD SOFTWARE 


square 

American Computers 


919-889-4577 KIVETT DR. JAMESTOWN N.C. 27282 919-883-1105 
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NORTH STAR 



North Star Horizon 2 

2-5% Disk Drives 
32K Double Den 
Factory aaaem, & tasted 
Factory guaranteed 
Ust $3695 


only 


$2625 


POWERFUL NORTH STAR BASIC FREE 
SUPERB FOR BUSINESS & SCIENCE 


FACTORY ASSEMBLED & TESTED 

LIST 

ONLY 

HORIZON-2-64K-DOUBLE DEN 

$4195 

$2875 

HORIZON-2-32K-QUAD DENSITY 

$3995 

$2799 

HORIZON-2-64K-QUAD 

$4495 

$3150 

HORIZON-1-64K-Q-HD5 

$6695 

$4685 

HORIZON RAM ASSM 48K 

= $679 

64K = $879 

HORIZON DISK DRIVE SALE 

SAVE 

$445 

MORROW HARD DISK 26Mb 

$4495 

$3395 

NORTH STAR HARD DISK 16 Mb 

$5375 

$3923 

NORTH STAR TIME SHARING MULTI-USER 

CALL 

ZBASIC 2 TO 5 TIMES FASTER! 


$350 

SECRETARY WORD PROCESSOR 


$99 

WORDSTAR WORD PROCESSOR 


$318 

FLOATING POINT BOARD 

$399 

$319 

OASIS MULTI-USER SOFTWARE 

SAVE 

CALL 

CP/M FOR N* Extra features 

$230 

$220 

MICRO MIKE SOFTWARE 

SAVE 

CALL 

MICRO DISK SYSTEM DD 

$899 

$799 

UCSD PASCAL 11.0 

$199 

$159 

EXTRA PRECISION BASIC 


$50 

NORTHWORD 

$399 

$299 

MAILMANAGER 

$299 

$224 

INFOMANAGER 

$499 

$374 

GENERAL LEDGER 

$999 

$749 

ACCOUNTS RECEIVABLE 

$599 

$449 

ACCOUNTS PAYABLE 

$599 

$449 

INVENTORY 

$999 

$749 

ORDER ENTRY 

$999 

$749 


InterSystems 

ITHACA INTERSYSTEMS 2A 



Z-80A CPU 4 MHz 
64K Dynamic RAM 
Front panel 
V I/O—with Interrupts 
FDCII Disk Controller 
20 slot motherboard 


LIST $3795 ONLY $2839 

PASCAUZ + THE FASTEST PASCAL $375 

LIST ONLY 

PASCAL SYSTEM 128K 2 DRIVES $7295 SAVE 

CACHE BIOS SYSTEM 128K2 DRIVES $6995 CALL 
CP/M SYSTEM 64K 2 DRIVES $6295 SAVE 

DPS-1 MAINFRAME WITH Z80A $1795 CALL 

Z80 MACRO ASSEMBLER $125 SAVE 

SPELL-PERFECT SPELLING $295 CALL 

COMPARE—UTILITY SOFTWARE $295 SAVE 

INTEREDIT—TEXT EDITOR $295 CALL 

MORROW 8” DISK 

DISCUS 2D + CP/M* BOOK ONLY $869 
DISCUS 2 -K 2 + CP/M' 1.2 MEGA B. $1099 

ADD DRIVES 2D = $599 2 -i- 2 = $795 
DISCUS 2D-DUAL -I- CP/M* ONLY $1450 
FREE MICROSOFT BASIC FROM MORROW WITH 
DISCUS SYSTEM OR HARD DISK 


MORROW HARD DISK 
26,000,000 BYTES'! 
LIST $4495 ONLY $3395 
CP/M* IS INCLUDED! 



2 QUME 2 SIDED DATATRAK 8 DRIVES 
IN DUAL CABINET 


$1640 


SAVE ON MEMORY AND PROGRAMS 


SYSTEMS MEMORY 64K AAT $549 
SYSTEMS MEMORY e4K BANK 664 
MICRO ANGELO 9S5 

rTHACA MEMORY 8/16 BIT 64K 845 


COHVUS HARD DISK 
SSM VIDEO BRD VB3 4Mliz 
SPECTRUM COLOR UNKIT 
EZ-CODER English to BASIC 


SAVE 

412 


71 


ECOSOFT FULL ACCOUNTING 355 
CAT NOVATION MODEM 189 

MEMORY merchant 16K 174 

WiCAT 68000 16-SIT CALL 


Wtileh Computers are BEST? FREE 
INSURED SHIPPING AT LOW RATES 
CALL FOR LATEST PRICES, DETAILS 
WE BEAT ADVERTISED PRICES 


EXPERT ADVICE 


FACTORY GUARANTEES SCJU3.irC 

American Computers 

919-889-4577 KIVETT DR. JAMESTOWN N.C. 27282 919-883-1105 


Circle 20 on inquiry card. 


^ CP/M la a registered trademark of Digital Research, Inc. 
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Hardware Review 


The Exatron Stringy Floppy 
Data-Storage System 


Keith Carlson 
43 McDill Rd 
Bedford MA 01730 


More powerful than an 8-inch Winchester? Not likely* 
Faster than a speeding floppy? Sometimes. Able to read 
huge data bases in fleeting seconds? Impossible! 

Exatron's Stringy Floppy data-storage system may not 
compare with Superman, but from the minute I plugged 
my new Stringy Floppy drive into my Radio Shack 
TRS-80 Model I Level II computer, I was convinced it 
was super. It appears to be a convenient and economical 
way to equip a TRS-80 Model I with most of the speed 
and convenience of a disk drive at less than half the price. 
There are some problems with it, but they are minor 
compared to problems of audio-cassette storage. 

Why Digital Cassette? 

Exatron was the first company to apply the concept of 
a completely digital cassette-tape data-storage system to 
microcomputers in a practical way. Audio cassettes are 
simply not designed for digital recording. They are made 
to accommodate a limited analog frequency range: those 



Photo 1: The Exatron Stringy Floppy digital cassette-tape drive. 


frequencies audible to the human ear (sometimes less, de¬ 
pending on the quality of the tape). Also, the tape moves 
comparatively slowly past the write/read {record/play¬ 
back) head. Finally, you have to rewind the tape to read 
what has been written or to write something else. 

In contrast, the Exatron digital cassettes, or wafers^ are 
designed for digital recording. The tape is about Vi* inch 
wide, and it is a closed loop moving in a single direction. 
It works in a manner similar to that of an eight-track 
audio tape cartridge. The tape is pulled out of the middle 
of the single reel and is wound up around the outside. No 
rewinding is necessary because the tape forms one big 
loop. The tape runs past the read/write head fast enough 
to transfer data at 7200 bps (bits per second). The wafers 
are about the height and width of a business card and 
about % inch thick. 

Stringy Floppy Characteristics 

The basic control software for the Exatron Stringy 
Floppy system is stored in ROM (read-only memory) 
located inside the drive, making the system easy to use. 
The addressing of the ROM fits cleverly into an 
otherwise-unused gap in the TRS-SO's memory-address 
space. The control software uses 4 bytes of read/write 
user memory. All you have to do to activate the control 
software is type “SYSTEM" to the Level II BASIC inter¬ 
preter and then type “/12345". There are three ROM- 
based commands available: ©LOAD, ©SAVE, and 
©NEW. 

To load a BASIC program from the wafer, you simply 
type "©LOADtt" (where n is a file number from 1 to 99), 
and within a few seconds the program will have been 
loaded into user memory. To store a BASIC program on 
the wafer, you type "©SAVEn". The system verifies that 
the program has been stored correctly, so this takes a lit¬ 
tle longer. To load and store machine-language pro¬ 
grams, you use the same commands, adding arguments 
(in decimal radix) to specify the load-starting address, the 
length of the program, and the program's entry point. In 
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HE GRAPHIC 
DIFFH^JO 

BETWEEN ATARIXOMPUTERS AND ALL OTHERS. 
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3.7 million reasons why the 
ATARI Personal Computer 
is something to see. 

IhB display screen used with our computers 
is composed of 192 horizontal tines, each 
containing 320 dots. Delivering color and lu¬ 
minosity instructions to each dot for a sec¬ 
ond requires 3J million cycles., .a lot of 
work for the normal 6502 processor. 

That’s why the ATARI computer has 
equipped its 6502 with its own electronic as¬ 
sistant. It’s called ANTIC, and it handles all 
the display work, leaving the 6502 free to 
handle the rest. What this means to you is 
uncompromisingly spectacular display capa¬ 
bilities without loss of computer power need- 
ed to carry out the demands 
of your program. 

Thafs a quality you just don't find in ordi¬ 
nary personal computers. And it's one of 
the reasons some computer experts say 
that ATARI computers are so far ahead 
of their time. 

There’s mare...which is what 
you’d expect from ATARI. 
Language. The ATARI Personal 
Computer uses several program¬ 
ming languages to give the user 
maximum control of its extraordi¬ 
nary capabilities. PiLOT Microsoft 
BASIC,^ and ATARI BASIC are 
understood and spoken by the 
ATARI computer You'll also 
find our Assembler Editor car¬ 
tridge indispensable for 



im . 

lO AfAimia \ ' 



machine language programming. 
Sound. An ATARI computer has four sound 
generators, or voices, activated by a sepa¬ 
rate microchip. This leaves the principal mi¬ 
croprocessor chips free to perform other 
tasks. And you can take full advantage of 
this capability which is designed 
for easy programming. 
Change. ATARI Personal Computers have 
been designed to make change and expan¬ 
sion easy. The ATARI computer has a modu¬ 
lar operating system^ that can be easily 
replaced as new technology develops. If you 
need it, memory expansion requires no more 
than inserting additional RAM modules.* 
And the ATARI ROM cartridge system also 
makes it easy to change languages. In short, 
your ATARI computer won't be obsoleted by 
future developments.. .because it akeady 
incorporates the future. 
Sharing. To learn more about the amaz¬ 
ing capabilities of ATARI computers, visit 
your local computer store for a demon¬ 
stration. Or send for our Technical Us¬ 
er’s Notes, intended for the serious 
programmer. They are only $27 and 
contain a lot more information about 
our computers’ special capabilities 
than most companies could tell 
See your ATARI dealer, or send 
$30 {$27 plus $3 postage and 
handling), payable to ATARi, to 
Technical User's Notes, c/o 
ATARI Customer Service, 1340 
Bordeaux Avenue. Sunnyvale, 
CA. 94086. 


ATART 

Computers for people". 


•ATARI 800™ computer only. 


© 1981 Atari, Inc. 
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addition, if you use ''@LOADn" from inside a BASIC 
program, it will chain program files while saving 
variables* 

The @NEW command certifies a wafer for use* When 
you type "©NEW'', the system writes a test pattern on 
the wafer, verifies it, and then displays the amount of 
storage space available on the wafer. 

Storing data is just a little more complicated, A data- 
1/0 (input/output) program that must be loaded into 
user memory is provided on a wafer, It takes up about 
1 K bytes of memory. When loaded, it provides five 
more commands: ©OPEN, ©INPUT, ©PRINT, 
©CLOSE, and ©CLEAR. The uses of the first four are 
similar to corresponding commands in disk-based sys¬ 
tems, and detailed explanations are included in the 
manual* The command ©CLEAR is used for aborting 
open files and setting up I/O buffer space when you have 
more than one drive* 

The system is not without some minor problems* First, 
no matter how well a tape-based system works, it is still a 
sequential-access system. That is, it may have to read all 
the files preceding the file you wish to access* (Since the 
Exatron drives are comparatively fast, this is less ir¬ 
ritating than it sounds,} 

Furthermore, the method of storage allocation leads to 
some interesting problems. If you read a program from a 
wafer, modify the code so it is longer, and then rewrite it 
onto the same wafer, the longer program will destroy the 
header of the file behind it. 1 have made it a policy (after 
losing several hours' worth of work) always to use a 
"scratch" wafer until I am absolutely satisfied there are 
no more changes to be made to a program. Another way 
to avoid this problem is to write the modified program as 
the last file on a wafer* 

A second problem (one familiar to users of audio 
cassettes) is that there is no directory on a wafer of the 
files it contains* I use 3 by 5 file cards cut down to the size 


of a wafer to manually record the wafer's contents* I 
write the file names on the card and always keep that 
card with the wafer. 

The last problem involves those 4 little bytes of user 
memory that the operating system uses. You won't be 
able to use every byte of memory in a 16 K-byte system. I 
was dismayed, at first, to find that 1 couldn't load some 
large programs from the Stringy Floppy* (Fortunately for 
devotees of games like the Scott Adams Adventures, a 
special loading routine has been developed for use with 
Adventure International products.) Of course, the 4 
bytes are missed less by owners of 32 or 48 K-byte 
systems. 

The 4 bytes will be relocated just below any area at the 
top of memory reserved for machine-language programs* 
If you don't reserve memory for machine-language pro¬ 
grams, the 4 bytes will reside at the top of memory* If 
you have a machine-language program that attempts to 
load over these 4 addresses, either it won't load at all or it 
won't run correctly* 

One way of increasing the data-transfer rate of the 
TRS-80 version of the Exatron Stringy Floppy system is 
by speeding up the Z80 microprocessor within the 
TRS-80. Exatron sells a speed-up kit that roughly doubles 
the processor's clock rate and the Stringy Floppy's data- 
transfer rate* Unfortunately, wafers recorded at the 
higher rate can be read only by a TRS-80 that has been 
speeded up. 

Manufacturer's Support 

I am impressed by the documentation and support pro¬ 
vided for the Exatron Stringy Floppy. First, enough infor¬ 
mation about the operating system is provided in the 
user's manual to make assembly-language programming 
of wafer-I/O operations simple. Entry points to ROM 
routines for the various primitive functions (read block, 
write block, write file header, verify block, etc) and an 



DISASTER INSURA 

PROTECT YOUR HARDWARE r" 

FROM THE UNEXPECTED. 

Not to mention the unavoidable pollutants in the air. 

Performance robbing dust, grime, spills and static electricity 



Cover Craft Dust Covers help extend the useful life of 
your computer equipment at a fraction of the cost. * 

Perhaps that's why more people throughout the world ^ 
rely on Cover Craft Dust Covers than arty ^ 

Visit your local dealer or contact 


Dust Covers for most lerm^nala, disks, prinlars, modenis, etc. 

$8.95415.95 

Shipping extra 

COVER CRAFToorf 

PO Box 555, Amherst, NH 03031 • (603) 889-6811 
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SuperCalc and the Answer Key* 


Answers* As a decision maker 
that’s what you’re after when 
you use an '‘electronic work¬ 
sheet” to analyze problems in 
management, finance, marketing, 
sales, and engineering. However, 
a lot of time and energy can be 
spent just trying to figure out 
how your program works* 

That’s why we’ve invented The 
SuperCalc^ Answer Key. 

As a new SuperCalc user you 
want answers on program oper¬ 
ation fast*., as your questions 


arise* As an experienced user 
you want a complete description 
of all your options at your 
fingertips. 

From formatting printed reports 
to merging sheets, the SuperCalc 
Answer Key gently guides you 
every step of the way. And 
included with the SuperCalc 
Software Package is a compre¬ 
hensive tutorial and reference 
guide which introduces you to 
the full power of the electronic 
spreadsheet. 


The SuperCalc Answer Key. 
Invented so you can move on 
to answering the questions that 
really count* 

SuperCalc is available now for 
your CP/M* computer* Contact 
us today for the name and 
address of your local dealer* 

SuperCalc 

Si SOROM 

405 Aldo Avenue Santa Clara. CA 95050 
(408) 727-7634 


1-SuperCalc and Trie Answer Key are Irademarks ol Sordm 
Corporation 

‘rP/ M a frartfimark nt HTntfal Rfisearnh 
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Name 

Exatron Stringy Floppy 
Use 

High-speed mass storage on 
digital cassette 

Manulacturer 

Exatron Corporation 
181 Commercial St 
Sunnyvale CA 94086 
(800) 538-8559 
(408) 737-7111 (in 
California) 

Price 

First drive for TRS-80 
Model I S249.S0 
First drive with starter kit, 
S349.S0; Second drive, 
$224.50 

First drive for Apple II, 
$349,50; Second drive, 
$189.50 

Dimensions 
TRS-80 Model I, 6 by 4 ^4 
by 2^4 inches (15.25 by 10.5 
by 6 cm) 


Apple 11, 6% by 5% by 3% 
inches; (15.8 by 14.9 
by 8.5 cm) 

Features 

TRS-80 Model 1: on-board 
ROM-based operating sys¬ 
tem, 7200 bps data-transfer 
rate, LED indicators, auto¬ 
matic keyboard debounce; 
Apple Hi LED indicators, 
built-in catalog function, 
16,000 bps data-lransfer rate 

Additional hardware 
needed 

TRS-flO Model I Level II 
computer and 40-pin ribbon 
connector; Apple 11 or 
Apple II Plus computer and 
interface card (card supplied 
with first drive) 

Hardware options 

TRS-80 Model I Speed-Up 
IGt {doubles processor dock 
rate and Stringy Floppy 
data-transfer rate), $19.95 


PAY LESS. 

S3ET 
MORE. 


A 

ATARI 


PRICE EXAMPLES: 


ATARI 800 with 16K memory $ 7 49 

ATARI 400 with 16Kmemory 329 

ATARI 810 DISK 439 

ATARI 410 RECORDER 65 

ATARI 825 FRimER 599 


Jawbreaker (16K Dish) 24-95 

Fro Foolball {Text) (Cass. 16RJ NEW 7-95 
Dodge Racer (I6K Cass. 24K Disk) 19-95 

Asteroids 54.95 

Missile Command 54.95 


nail Order Customers 

• Indicate Unit<s) you want 

• Shipping Address • Mass. res. 5% sales tax 

• Include check, money order, MC or VISA number 

We ship fay best means possible freight collect 


COMPUTER 

minnvi* ^ systems 

4 Elm St., Braintree, MA 02184 (617) 843-1133 
1-800-343-5691 [24 hours) 

Send rof Caf Qlog of compeTe Atari producTs 


explanation of the errorndetection system are included. 

Second, a starter kit is available that includes some im¬ 
mediately useful software: the data-I/O program, two 
I/Ondemonstration programs, a machine-language moni¬ 
tor called ESF-80, which resembles Radio Shack's T-Bug, 
and a mini-data-base program. The starter kit also con¬ 
tains documentation, ten blank wafers, and a two-for- 
one ribbon cable for connecting the Stringy Floppy drive 
to the expansion port on the TRS-80 keyboard/processor 
module. 

Third, for support after the sale, Exatron Corp has 
established the Exatron Stringy Floppy Owners' Associa¬ 
tion, through which a variety of software is available on 
wafer, including games and utility programs. Member¬ 
ship is automatic when you purchase a Stringy Floppy 
drive. The association also distributes instructions for 
modifying popular commercially sold programs to work 
with the Stringy Floppy drive. Such patches are available 
for the Electric Pencil word-processing program from 
Michael Shrayer Software and for the Editor/Assembler 
Plus from Microsoft Consumer Products. Members of the 
association are encouraged to contribute to the software 
collection and to a collection of hardware interface 
designs, sometimes in exchange for royalties. 

Fourth, Exatron maintains a toll-free telephone number 
you can call if you need more help than you can get local¬ 
ly. The number is (800) 538-8559. California residents 
can call {406) 737-7111, 

Other Planned Products 

In addition to the version for use with the TRS-80 
Model I, Exatron has recently announced a Stringy Flop¬ 
py drive for use with the Apple 11 computer. The new sys¬ 
tem differs from the TRS-80 version in several ways. The 
operating system for the Apple will not be resident in 
ROM; it will be loaded into 6 K bytes of the Apple's user 
memory by a bootstrap routine when the Stringy Floppy 
system is activated, in much the same manner as popular 
disk operating systems. The Apple version will provide a 
catalog on each wafer, residing in the first file, and the 
standard data-transfer rate will be higher, about 16,000 
bps. As the owner of a TRS-80, I envy these features. 

Because Exatron is designing Stringy Floppy drives for 
some Commodore Business Machines computers and for 
the Radio Shack TRS-80 Color Computer, owners of 
these machines may look forward to having the Stringy 
Floppy added to the selection of peripheral devices. 

Conclusions 

• The Exatron Stringy Floppy system is an excellent low- 
priced alternative to slow audio-cassette data storage. 
The system appears to work well despite some minor 
bugs. Exatron apparently has worked hard to make both 
the hardware and its operation simple and efficient, 

• Both documentation and support appear to be good, 
and toll-free telephone assistance is a reassuring asset. 
•Thanks to the efforts of Exatron and the owners' 
association, an adequate supply of software converted to 
run on the system is available. 0 
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inally! The ultimate goal in microcomputer hardware, achieved. 

joystick with such remarkable realism and control that even the thought of other joysticks virtually vanish. 

iside Le Stick™ are motion detectors which will maneuver your sights in any direction you want with simple 
ne handed movements. The large red push button on top provides a quick and accurate firing mechanism for 
etter response tirne. 



rom Star Raiders to graphic draw programs — Le Stick 
iminates all the frustrations you experience with the 
anventional two handed joysticks or keyboards. ^ 

he joystick of the future; See and test it at 
Dur Datasoft™ dealer today, or contact 
s for more information. 


LE STICK $39.^" 

=OR ATARI 400/800, ATARI 
IDEO GAME, COMMODORE 
C AND THE TRS~eO COLOR 
COMPUTER SYSTEMS 


^ COMPUTER SORWARE 

195?® 04jsmess Center Dr., Northridge, CA 91324 
(213)701-5161 


TM 


Character Generator 
for Atari 4OO/QO0 Computers 

This new program for the Atari Computer jenables you lo create 
high resolution graphics in the text mode. Redefines a character 
set virtually any way you want, Ready for whatever language or 
graphics set you can devise — from ancient Japanese to Modern 
Russian. (Diskette) $19.95 I (Cassette) $15,95. 


Mailing List 

for Atari 800 Computer 

Business application software for the Atari Computer. A versa¬ 
tile disc based system. An efficient micro format equal to those 
used for many large computers. Sorts by Zip Codes, Names, and 
stores special data for your personal use. (Diskette) $24.95. 




Daisy Wheel Printer by C. Itoh *___ 

Paper Tiger 445G ......* 

Paper Tiger 460G . 

Paper Tiger 560G . 

Qume (shipped FREIGHT COLLECT) 

Silentype w/interface *........ 

Amdek Color Monitor... 

Amdek Green Screen... 

Amdek/Leedex B/W 12"' Monitor_ 

NEC 12" Green Screen.. 

Sanyo 9" B/W Monitor____ — 

Sanyo 12" B/W Monitor.*. 

Sanyo Green Screen 

Dysan Disks (pkg. 10) .... 

Memorex Disks (pkg. 10) 

Opus Disks (pkg. 10).*. 

Verbatim "Gold" (pkg. 10) .. 



ATARI 800 

PERSONAL COMPUTER SYSTEM 


ATARI 

MAKES 
IT, WE 
SELL IT 


1750 

725 

1194 

1495 

2499 

349 

349 

169 

129 

239 

169 

255 

309 

50 

40 

30 

35 


Atari 400 8K Computer .......... 419 

Atari 800 16K Computer...... 789 

Atari 4TO Program Recorder ... 69 

Atari 810 Disk Drive...*.499 

Atari 820 Printer.... ....429 

Atari 825 Printer... 695 

Atari 850 Interface.. 169 

16K BAM by Microtek .... 99 

32K RAM by Microtek.189 

Assembler/Editor. 45 

Atari Joysticks........ 18 

Atari Paddles ........ 18 

Basketball .. 30 

Computer Chess ... 30 

Invitation to Programming. 17 

Music Composer.. 45 

Star Raiders . 39 

Super Breakout. 30 

3-D Tic-Tac-Toe . 30 

Video Easel. 30 

Visicalc .. 180 




ROM 

24K Bytes (expandable to 32K 

CPU 

IjlPDIBQc- I (Z-SOA compatible), 4MHz 

RAM 

32K Bytes (expandable to 160K Bytes 
with PC-8012A f/O Unit. 


The end of the compromise 



TO ORDER: Phong orders invilsfd using Visa, Mastercard ar bank 
wire (ransters. Visa and MC service charge ot 2%. Mail orders 
may send charge card number (includeexpiralion dale), cashiers 
check, money order, or personal check (allow 10 business pays 
lor personal or company checks to dear) Please add 3% [$5.00 
minirnum) for UPS shipping, handling, and insurance APO and 
FPO include 5% SS7.CH} minimumli for roslage. Calif, residents 
add G% sales tax Please include phone number on aJi orders 


FOREIGN ORDERSindude 1%handling — shipped airFRElGNT 
COLLECT only. Credit cards not accepted on foreign orders. 
AJI equipment is irr factory cartons with manufacturer warranty. 
Opened pro duds not returnable. Restocking fee for returned 
merchandise Equipment subject to price change and avail- 
abiJity Relail prices differ from mail order prices. wE SHIP THE 
SAME DAY ON MOST ORDERS! 
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(714) 579-0330 • MAIL TO : 1251 BROADWAY, EL CAJON, CA. 92021 
















































































































DISK with CONTROLLER 
NEW DOS 3.3 $529 
without... $445 
Nearly Everything 
for Apple 


APPLE COMPUTER 
INTERFACE CARDS 


WE WILL 
MEET OR BEAT 
ANY ADVERTISED PRICES 
ON MOST ITEMS IF MERCHANDISE 
IN STOCK 


#<pplc'][ 
I6K oompubar 


APPLE SOFTWARE 


ABM by Muse .. 19 

Adventure by JVlircrosoft. 27 

Alien Rain by Broderbund. 19 

Apple P3E. .,119 

Apple Pilot .. 129 

Apple-oids ..*.. 25 

Appleptot by Apple . .. 59 

Appfepost Mailing List System. 44 

Applewriter Word Processor___ 65 

Asteroid Field by Cavalier ....: . 19 

CCA Data Mgmt... 84 

Data Factory by Microlab .129 

Desktop Plan II ...... 159 

D8 Master II by Stoneware.199 

DOS Tooi Kit. 65 

DOS 3.3 Upgrade ....... . 49 

Dow Jones Portfolio Evaluator._ 45 

Fortran by Apple,..159 

Hi-Res Footbali... 33 

Head-On . *........ 21 

Integer Basic Cassette Demos. 29 

Orbitron ........ . 25 

P ASCA L La nguage Syste m..... 425 

Peachtree Bus. Pkgs. CALL 

Personal Filing System ^ - 84 

Phantoms Five. 29 


Pool 1.5. 29 

Pulsar Jl.. .. 25 

Raster Blaster.*. 24 

Robot War by Muse. 31 

Sabotage. 21 

Sargon II Chess Game .. 29 

Snoggle/Puckman by Broderbund .. 24 
Space Game Album by Budgeco ... 39 

Space Eggs - 25 

Space Invaders/Cosmos Mission..... 19 

Space Raiders by USA .. 25 

Star Cruiser ..... 24 

Sub-Logic FS-I Flight Simulator_ 34 

Super Single Disk Copy Routine.... 35 

Super Stellar Trek . 33 

Supertext II by Muse. 129 

Ultima. 35 

Visicalc II .. 159 

Visifist. 24 

Visitrend/Visiptot.. 219 

Wizard and the Princess... 32 

Zork. 34 


LARGE SELECTION OF 
SOFTWARE IN STOCK — 
CALL FOR FREE BROCHURE — 



CALL 1-800-854-2833 

PHONE ORDERS 
MON. - SAT. 8 to 6 P.S.T. 


Applesoft ]l Firmware Card. 149 

CCS Asynchronous 7710A . ....... 129 

CCS Parallel Print Cd 7720A.. 155 

Centronics Interface Cd.179 

Comm Cd. & DB25 Cable.179 

CPS Muttifunction by Mtn. Comp. . . 199 
Expansion Chassis by Mtn. Comp. . . 555 

HiSpeed Serial Ini. Cd. ..155 

Integer Basic Firmware Cd. 149 

ROMPLUS .. 135 

SSm AlO Serial/Parallel PO 
Assembled & Tested .. 149 

ACCESSORIES 

A/D D/A Board by Mtn. Comp___ 319 

Andromeda 16K Ramcard ..179 

Apple Game Paddles.. 25 

Arith, Processor 7811 A or B ....... 339 

COPYROM by Mtn. Comp. 51 

Dan Paymar L.C. Kit 1 or 2.. 55 

Extender Board ... 27 

GPIB iEEE 468 Card .... u.......... 259 

Graphics Input Tablet. 639 

Hayes Micromodem.299 

Introl X-10 Remote Cont/oi Sys ..... 239 

Joystick for the Apple .. 47 

Keyboard Filter ROM chip49 

Lazer Lower Case Plus+ ... 49 

M & R Sup-R-Term 80~col-bd.319 

Music System by Mtn. Comp ..479 

Programmable Timer CCS 7440A ... 159 

Prototyping Hobby Card... 22 

ROMWRITER by Mtn. Comp ..149 

SuperTalker Speech Synthesizer-239 

Thunderclock.. 129 

Versa-Writer Digitizer Drawing Sys . 239 

Videx Keyboard Enhancer.115 

Vldex Videoterm 80-col-cd .. 319 

Z-80 SOFTCARD by Microsoft._319 
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BYTE Comment 


Reviewing the Microcomputer Revolution 


Ed Faber, President: 

ComputerLand 
14400 Catalina St 
San Leandro CA 94577 


For the past five years, industry leaders have been tell¬ 
ing each other about the microcomputer revolution, 
predicting it may even overshadow the industrial revolu¬ 
tion* Of course, the beginnings of the industry go back 
more than five years, but 1976 marked the first armiver^ 
sary of BYTE and the creation of ComputerLand, which 
celebrated its fifth birthday this fall by opening its 200th 
store. 

With so many of the heady predictions of five years 
ago yet to be fulfilled, it s easy to lose sight of the changes 
we've already brought about. But one dream still unful¬ 
filled is the emergence of a mass market for home com- 
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puters. For ComputerLand stores, the home/entertain- 
ment market initially accounted for 50 percent of our 
sales. But by 1979, it represented only 25 percent, except 
at Christmas time. The home market has not dwindled; it 
has grown slowly while the business market has explod¬ 
ed, In fact, the events of the past five years might well be 
called the "office microcomputer revolution." 

The three basic reasons for the faster growth of the 
business market show what's required to develop a mass 
home market: 

1, Business is not afraid of computers; business people 
are accustomed to them and perceive them as useful, 

2, Computers are useful to business; programmers have 
had 30 years to turn hardware into solutions. 

3, Channels of distribution and support already exist for 
business computers. 

None of these requirements has been completely satis¬ 
fied for the home market. The public is afraid of com¬ 
puters, Until recently, most people didn't know where to 
buy a computer or how to support one, and they didn't 
see any benefit to owning one. 

Making the benefits known is largely the responsibility 
of manufacturers. The first two requirements can be met 
by the existence of full-service retail computer stores. 

From my viewpoint, the major achievement of the past 
five years has been the creation of the structures that will 
carry the microcomputer revolution to its next stages. 
Those structures have had more to do with merchandis¬ 
ing than with technology. In other words, the real revolu¬ 
tion springs not from technology but from our making 
that technology available to a mass market. 

Many will read that statement with sorrow, even if 
they agree. The entry of giant manufacturers, the growth 
of global retail networks, the emergence of advertising 
campaigns involving celebrities and network TV—all of 
these have tended to squeeze out the starry-eyed, blue- 
jeaned innovators who started the ball rolling. 

The start-up phase of our industry has ended. No 
longer can you trade in a used car to capitalize a com¬ 
pany. But the change doesn't explain the extraordinary 

Circle 422 on Inquiry card. 




































Next to keeping all your data on 
Verbatim Datalife" flexible disks, 
the best thing you can do for 
your computer or word processor 
IS to keep it running clean and 
errorfree. 

And the w^ay to do just that 
is with Verbatim's new Datalife 
Head Cleaning Kit. It can remove 
up to 90% of the debris contami¬ 
nating your drive heads. Dust, dirt 
and deoris that causes data loss 
and errors, hinders system 
performance. 

Quick and easy to use 

All you have to do is remove a 
Cleaning Disk from its protective 
pouch, put the disk in the spec- 
lal jacket, insert it into your drive 
and turn it on. 


In just 30-60 seconds, your 
drive heads are cleaned. 

Cleaning, 

with no cleaning mess 

With your Datalife Head Clean¬ 
ing Kit there's no hit-and-miss 
applying solvents that can splash 
and spill. 

What's more, with Datalife 
Cleaning Disks eveiy time you 
clean your heads, you can do it 
with a fresh, clean, disposable 
disk. 

Cleans both Single and 

Dual Head Drives Safety 

There's no worry about damaging 
your system with Datalife Clean¬ 
ing Disks. And you can use them 
on single or dual head drives. 


Protect your investment 

The Datalife Head Cleaning Kit 
will help you guard against data 
loss, errors, and degradation of 
system p>erforniance because of 
debris contamination. 

So if you w^ant your data 
back verbatim, keep it on Verbatim 
disks. And keep your disk drives 
clean with Verbatim's Datalife Head 
Cleaning Kit. 

Cali (800) 538-1793 for 
the name of your nearest Verbatim 
dealer, (In California and outside 
the U.S. call (408) 737-7771 
collect.) 

\ferbatirtf 


Introducina the second best thing 
you can do for your computer. 


Datalife 


^Vferbatinii^ 



Head Cleaning Kit 




19(11 Vcrt)a tfiri (^.orp, ... 
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MODEMS 

All Modems connect to any 
RS232 Computer or Terminslf 

1200 Baud and 300 Baud*Bell 212A 
Style. Penrll 300/1200 ...$779 

Originaie/answef/autO'answBr. Full duplex. 

RS232 Phone line connection via standard 
phone jack. 1 yr. warranty. 

Auto dial option ...— S3S0 

300 Baud Phone t-lr^k ..$179 

Originate/answer.Sieek.low proiile. 15ois. Half/ 
full duplex. Sell test. RS232. Light displays for 
On Carrier. Test. Send & Receive Data 1 
warranty. 

300 Baud. USR-330D ..$339 

Originate/answer/auto-answer. Phone line 
connection via standard jack. 1 yr. warranty. 

300 Baud. USR-330A.$399 

Same as USR-3300 PLUS Auto-Dial Gall for 
quote and technical information on higher 
speed modems and miltiplexors. 

Printing Terminais 

The new generation of printing terminals 
from General Electric. 

30/60CPS.GETerminet2030 .... $929 

110/300/60/1200 Baud User selectable lines 
per inch and chars, per inch. True descenders 
and underlining. Up to 217 cols, per line. Top of 
form, vert, and hor tabs. Friction feed std.. 
tractor feed opt. Answerback. 1 yr. warranty on 
parts. Mationwide servicing. Extremely com* 
pact. 15 in. paper. Only 22lbs. Built in texleditor 
wilh 16k text editor optional. SUPERIOR TO DEC 
LA34AA at lower cosi. 

120/150 CPS. 

GETerminet 2120. $1,699 

Housed in same compact package as the 2030 
with all the features ol the 2030 PLUS 150 char 
per. sec print rate 
Letter Quality. NEC 7720 

KSH wilh keyboard ..$2,695 

55 CPS. RS232 and Centronics parallel. Inier- 
changeabte print thimbles for a wide variety of 
perfect, letter quality output. 

CRT’s 

Televideo (Lear Seigler, Hazeltine 
and ADOS equivalent) .$584 

24 X 80. RS232. Numeric keypad. Mon-glare 
screen Printer Port. Function keys 

Televideo 950 . $959 

Green. Mon-glare screen RS232. Detachable 
keyboard Advanced editing with wraparound, 

Smooth scrolling. 15 baud rates. Protected 
(idds. Underlining. Split screen Fully program¬ 
mable function keys. 15 graphics characters. 

Self test. 25th status line. Buffered printer port. 

14 X 10 high resoEulion character display THta- 
ble screen. Nationwide service from General 
Electric. 

Tete video 912C....$759 
Televideo 920C.... $792 
Visual Technology-Visual 100 
(DEC VT100 Emulator).$1,399 

All the features of the DEC VTIDO IMCLUD-ING 
Advanced Video Features and Non-glare 
screen. 

Printers 

OKIDATA Mircroline aSA. 120 CPS. 

BO/132 Columns per line. . 5529 

User select a bJ e c h ar. S i zes. To p-of- to rm bi-d i rec- 
tional. Short line seeking print techniques for 
greater throughput. RS2326i Centronics parreilel 

I n-tprf 3 rp-c 

Letter Quality, NEC 7710 RO., , $2,395 

Same features as the 7720KSF lisietlabove but 
without keyboard. 

Letter Quality, NEC 3510 RO... SI.499 

Like the 7710 RO but 30 CPS. 


VISA/MASTERCA6D Accepted. Corporation and tn- 
stftution purchase orders accepted. Leasing rates 
available on request. All equipment is shipped with a 
lO-day money back guarantee. We offer full service, 
on-site maintenance plans on aft equipment. Alt equip¬ 
ment in stock. 

U.S, ROBOTICS ifMC __ 

203 N. WABASH SALES £312] 346-5650 

SUITE mo GENERAL OFFICES £31S] 346-56^1 

CHICAGO. tLL BOeOI SERVICE (312] T33-D497 


sense of apprehension that prevails in the headquarters of 
successful companies. The question of the day seems to 
be 'Who's gaining on me?" Instead of looking for a better 
and more valuable product, companies are aiming their 
strategies at the competition* Those who aren't afraid of 
IBM are afraid of the Japanese, or discounters, or Sears, 
or something. 

Into this turbulent market Td like to toss an idea, one 
weVe used at ComputerLand and credit with our success: 
the market is honest* The companies that succeed are the 
ones that contribute value by building the best possible 
product and offering it at a fair price* 1 can think of no 
bigger mistake than for companies who became success¬ 
ful this way to begin reacting to what others are doing (or 
might be doing). 

The potential market is much greater than anything 
weVe competing for today. Any contribution to expand¬ 
ing the market can't fail to be repaid* The market will 
always have room for innovation, for products that im¬ 
prove on previous products or help solve new problems* 

I believe much of the industry's apprehension grows 
out of a misperception about consumer marketing. Many 
manufacturers have not yet learned how to communicate 
to the general public or how to describe hardware bene¬ 
fits to computer illiterates. That doesn't mean computers 
should be sold like shampoo, with million-dollar ad cam¬ 
paigns and sex appeal* As shampoo marketers will tell 
you, ad campaigns are most important for products with 
few real advantages over their competitors. The market 
will always make room for a better product. 

Innovation is also the answer for those who fear that 
Japan or some other country will steal the market 
through price erosion and superior manufacturing 
capacity* If the battle is fought on the basis of price in¬ 
stead of innovation, Silicon Valley hasn't a chance. If the 
battle is between cheaper and better, better will prevail 
wherever it comes from. 

The companies to watch during the rest of this decade 
are the ones that concentrate on providng value to the 
end user. We happen to believe that value includes offer¬ 
ing your products through full-service, full-support retail 
outlets. Be that as it may, the products with the most 
value to the end user are the ones that will succeed. 

We are still on the threshold of the computer revolu¬ 
tion; the greatest opportunities for manufacturers, 
retailers, and customers still lie ahead. No one now in the 
market or planning to enter it should fear anything more 
than the failure to bring value to the market. That is the 
challenge of the 1980s,■ 


Occasionally* BYTE invites industry leaders to comment on topics 
related to the microcomputer industry. The opinions expressed by 
these authors are their own and do not necessarily represent the opi¬ 
nions of BYTE or its publishers. 
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The MX-100. Not just better. Bigger. 

Epson. 


Our MX-80 was a pretty tough act to follow. I mean, 
how do you top the best-selling printer in the world? 

Frankly, it wasn't easy. But the results of all our 
sleepless nights wiO knock your socks off. 

The MX-100 is a printer that must be seen to be be¬ 
lieved. For starters, we built in unmatched correspon¬ 
dence quality printing, and an ultra-high resolution bit 
image graphics capability. Then we added the ability to 
print up to 233 columns of information on 15" wide 
paper to give you the most incredible spread sheets 
you're ever likely to see. Finally, we topped it all off 
with a satin-smooth friction feed platen and fully 
adjustable, removable tractors. And the list of standard 
features goes on and on and on. 

Needless to say, the specs on this machine — and 
especially at under $1000 —are practically unbelievable. 
But there's something about the MX-100 that goes far 


beyond just the specs; something about the way it all 
comes together, the attention to detail, the fit, the feek 
Mere words fail us. But when you see an MX-100, you'll 
know what we mean. 

All in all, the MX-100 is the most remarkable printer 
we've ever built. Which creates rather a large prob¬ 
lem for those of us at 
Epson. 

How are we going to 
top this? 

Your next printer. 



EPSON 

EPSON AMERICA, INC. 


3415 Kashiwa Street • Torrance, California 90505 • (213) 539-9140 

Circle 167 on inquiry card. See the whole incredible Epson MX Series of printers at your Authorized Epson Dealer. 
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MMSFORTH VERSION 2.0: 
MORE FOR YOUR RADIO SHACK 
TRS-00 MODEL I OR MODEL III ! 

★ MOnE SPEED 

10-20 Omes fiator Then Level 11 BASIC. 

★ MORE ROOM 

Very compact compiled code plus VIRTUAL 
MEMORV mattoa your HAM act larper. Variable 
numti^r ol hlctcki bolters. 31-qhtfr.-uniqoe yverfd- 
n-amaa us« dniy 4 bylea in bsajferl 

# MORE INSTRUCTIONS 

Add VOUH cofnmefHJa lo Its ?9-STAWOAFID-plys 
InsliuctiDH set! 

Far more compl-ete Itisn moel Forlbs: sirttjle A. 
doybfe pf eel Sion, arrays , Blrl-no-nandling. cloch, 
mewe. 

it MORE EASE 

Excellent full-screen Edllor. slruclured A 

modular proflramming 

Word search lillllty 

THE NOTEPAD lei ter writer 

OpIlmUed tor your TBS'SO wllti keyboard 

repeats, uppertlowar case display driver, full 

A^ll, sirrQle & double-width graphics, etc. 

* MORE POWER 

Forth operallng system 
interpreter AND compiler 
BOeo Assembler 
{Z3C AssembleT else availabl#) 

Intermix M- lo SO-track dl*k drives 

Model 111 Byslem can reed, write A run Model 1 

diskettes' 

VIRTUAL no lor video and prmtar, disk and lepa 
(td-Megabyte herd disk avallablel 


ifiMFmH 


THE PROFESSIONAL FORTH 
FOR TRS 80 

(Over 2^000 By stems in use) 

MMSFORTH Disk System V2.0 Requires 1 disk drive A 
1»K HAM. 32K for Model til]. >129.99* 

AND MMS GIVES IT 
PROFESSIONAL SUPPORT 

Source code provided 

MMSFORTH Newslelter 

Many demo programs aboard 

MMSFORTH UEsr Groups 

Inexpensive upgrades lo lalesi version 

Programming slaff cart provide advice, modlficallons 

and custom programs, lo fH VOUB needs 

MMSFORTH UTILITIES OfSKETTE: inoludde FLOATING 
POINT MATH {L.2 BASIC ROM routines plus Complex 
numbers. Rectangular Polar coordinate conversions. 
Degress n^ide. more), plus e lull Forth-siyle 2BD ABBEM- 
BLER; plus a powerful CROSS-REFEHENCER to lial 
Forth words by block and line All on one disketle 
(requires MMSFORTH V2 (1.1 dnve A B2K RAM) 139 99' 

FORTH COM; cortimunicallons package provides RS-Z32 
driver, dumb terminal mode, transfer of FORTH blocks, 
and host modd lo operate e remote TRR-Bd (requires 
MMBFORTH VS.O, 1 drive A 32K RAMJ . . . >39.99' 

THE DATAHANDLEH VI.2; a very sophlstiqaied dale- 
base management system operable by non-prc- 
flrammers {requires MMSFORTH V2.0, 1 drive A 
RAM). >59.95' 

MMSFORTH GAMES DISKETTE; reaLtlme graphics A 
board games w/sourca code, includes BREAK FORTH, 
CRASHFORTH. CRYPTOOUOTE. FREEWAY, OTHELLO 
A TICTACFORTH (requires MMSFORTH V3.0. 1 drive A 
32K RAM) .S39.9S* 

Other MMSFORTH producit under development 

FORTH BOOKS AVAILABLE 

MMSFORTH USERS MANUAL ■ wilbi3Ut Apps-n-dices. tor 
non-nwners >17.59* 

starting FORTH ■ best companion lo our man' 
uel. >15.95* 

INVITATION TO FORTH - detailed beginner book on 
bg FORTH. >17.59' 

THREADED INTERPRETIVE LANGUAGES - advancad, 
excelleni arvalysis df MMSFORTH-llka lan¬ 
guage. >11.95* 

PROGRAM DESIGN A CONSTRUCTION ■ Iniro. to struc¬ 
tured programming, good tor Forth .>13.95* 

FORTH -79 STANDARD MANUAL ■ official reference to 
79-STANDARD word set. etc. >13.9S * 

FORTH SPECIAL ISSUE. BYTE Magailrre (Aug. 1990) ■ 
woeiock this collector's Item for Forlh users and beg I rv 
nore. . . . 14.09* 

' - ORDERING INFORMATION; Sotlwara prices Include 
manuals and require signing ot a aingle system, single- 
user license BPEOIFY lor Model 1 or Model III! Add 
>2.00 SJH plus I3.«3 per MMSFORTH and >1.(10 per addt' 
tional hook; Mass, orders add ta>. Foreign orders 
add 20f^ UPS COD, VISA > MfC accepted; nO unpaid 
purchase orders, please 

send SASE tor Pee MMSFORTH rntormalion. 

Good dMier^ sdvghf 

Get MMSFORTH proddcta from your 
compulet dealer or 

MILLER MrCROCOMPUTER 
SERVICES (BID 

LaK© Shore Road, Natick, MA D1760 , 

(617)653^6136 


System Review 


The Datahandler from Miller 
Microcomputer Services 


AUyn Richardson 


POB 254 

West Groton MA 01472 


There are only two programs in my 
software library that I use constantly. 
One is the word processor that is 
helping me to review and edit this 
text. The other is The Datahandler 
from Miller Microcomputer Services. 
Written entirely in MMSFORTH 
(that company's version of the 
FORTH language for the Radio Shack 
TRS-80 Model I), The Datahandler 
does almost every job you expect of a 
personal computer except number¬ 
crunching—and it even does a little of 
that, as you will see. 

For example, The Datahandler disk 
includes a checkbook and bank* 
transaction routine that is the best of 
its kind. It can generate a summary 
list of all transactions in a specified 
interval and provide a running 
balance for each. Adding a code letter 
to each entry that designates the 
source of deposits and the purpose of 
expenditures allows the output sec- 
1 tion of The Datahandler to give 
listings and totals for each class. With 
these summaries of your financial ac¬ 
tivities, the annual IRS formalities 
become a breeze. 

There is also a mailing-list routine. 
Last year, with its help, I got through 
my entire Christmas*card list before 
Christmas for the first time in years. 
Previously, I got a few cards out by 
Christmas, some by St Valentine's 
Day, some by Easter/Passover, and 
many never made it at all. It took less 


effort to type all the names and ad¬ 
dresses into the TRS-80 than to ad¬ 
dress one year's Christmas envelopes 
by hand, and I only had to type them 
in once. Now that the data is in the 
computer, I can select and 
automatically print self-adhesive ad¬ 
dress labels for the entire list or any 
desired portion, such as family 
members, personal friends, business 
associates, my MMSFORTH users' 
group, or monthly accounts. The ad¬ 
dress labels save a lot of work, and 
the system makes certain that nobody 
gets overlooked. 

The Datahandler is also ideal for 
creating different catalogs, and it has 
built-in automatic cross-indexing. For 
example, I keep a catalog of all my 
phonograph albums on floppy disk. 
Each disk entry (called a record in 
computer data-base terminology) in 
the MASTER LIST data file cor¬ 
responds to one album in my collec¬ 
tion. 

Each data record has five fields of 
information: an accession number, 
title, description, subfile, and code. 
The accession number tells where the 
phonograph disk can be found. When 
a file is resorted, this number stays 
with its file record, even though the 
records themselves are renumbered in 
a new sequence. The title field in¬ 
cludes composer or performer, and 
the description includes the 
publishers name, product number, 
and the number of separate musical 
pieces on the album. 

The subfile field points to a 
separate listing in another file on the 
same disk containing more detailed 
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information. When all the subfiles 
have been built, requesting a musical 
selection will give a list of all versions 
in the collection, where each may be 
found (including the side and band of 
the album), when, where, and by 
whom each was performed, and a 
critical comment. You can see how 
this would be useful for a radio 
broadcaster handling requests from 
listeners while on the air. 

Another worthwhile application is 
the ability to organize the contents of 
journals and periodicals. Finding 
that particular article in an extensive 
periodical collection can be quite a 
job. But if you have a Datahandler 
file of articles indexed by subject, 
author, title, when and where 
published, and a brief abstract, find¬ 
ing the desired article is no problem. 
An additional benefit is that 
Datahandler can scan all entries on a 
particular subject for relevant ar¬ 
ticles. 

Of course, building this kind of 
data base from scratch takes time. If 
you are a member of a computer 
group, each member could build a file 
on a different publication with The 
Datahandler and all members could 
share their files. 

The number of data bases is 
limited only by your imagination and 
your need to organize and control in¬ 
formation, Photographers could 
catalog their prints, amateur radio 
buffs could keep their station logs, 
sports fans could keep individual and 
team records—the list goes on and 
on. 

Anyone interested in learning 
about or using the FORTH language 
will appreciate several of the data 
files included on The Datahandler 
disk. A member of the MMSFORTH 
Users' Group has developed and 
made available a glossary of standard 
FORTH words (ie; program-coding 
commands) in Datahandler file for¬ 
mat, This file can be accessed and 
used by anyone operating in FORTH, 
or it can be modified, updated, or ex¬ 
tended using the Datahandler. Whole 
new vocabularies, such as the 
nonstandard FORTH words of which 
The Datahandler itself has been con¬ 
structed, can be added. The routine 


allows listing by word class, gives a 
description of what the word does 
and how it is used, and includes a 
page reference to MMSFORTH's 
hard-copy documentation for more 
information. 

Another data file, known as 
ASSEM, is included for assembly- 
language users or students, ASSEM 
contains the 149 commands of the 
Zilog Z80 microprocessors instruc¬ 
tion set and the associated page 
number in the TRS-80 Editor/Assem- 
bler user s manual from Radio Shack, 
Both are cross-referenced to the 
equivalent MMSFORTH Z80-assem- 
bler command (the same elements but 
with arguments and operators in 
reverse-Polish sequence) and (where 
applicable) the older MMSFORTH 
8080-assembler equivalent. The 
Editor-Assembler manual provides a 
detailed description of the operation 
of each instruction. 

The Datahandler s formatted hard¬ 
copy output is provided by the 
REPORT routine. You can print a 
line listing of all fields in each record 
of your file, or a selected subset. If the 
records are longer than one line, 
subsequent lines are indented and an 
extra line feed can be inserted be¬ 
tween records, REPORT gives the op¬ 
tion of generating a custom format, 
listing your file or selected subset 
with fields in any order. The format is 
completely under user control and 
can be set for your video screen or 
your printer's line and page length. It 
automatically truncates field lengths 
to fit your requirements. Unless you 
want it to, printer output does not in¬ 
clude the various computer-generated 
prompts and operator responses of 
the interactive program. 

Speed is one of the advantages of 
this data-base system, a direct result 
of the nature of the FORTH language 
(for specific information on this 
language, see the FORTH theme issue 
of BYTE, August 1980). The threaded 
interpretive structure of FORTH 
makes possible an indexed-sequential 
file organization. This combines the 
efficient use of memory space of a se¬ 
quential file with the speed of random 
access. The memory efficiency is im¬ 
portant because both The Data¬ 


handler program and the entire cur¬ 
rent data file are resident in the 
TRS-80 user memory to improve the 
response time of the system. 

In FORTH, source code precom- 
piles as it loads, and thus it occupies 
a minimum of memory. Once loaded, 
the compiled FORTH code is very 
fast. Precompiled code can be saved 
on floppy disk, reloaded, and reused. 
While it takes eighty seconds for The 
Datahandler source code to load and 
compile, the precompiled code loads 


_At a Olanrp 

Name 

The Datahandler 
Type 

Data-base-management utility 

program 

Manufacturer 

Miller Microcomputer Services 
61 Lake Shore Road 
Natick MA 01760 

Price 

$59,95 

Format 

5V4-inch floppy disk 

Language used 
MMSFORTH 

Computer needed 
Radio Shack TRS-80 Model I 
with a minimum of 32 K bytes of 
memory, one floppy-disk drive, 
and the MMSFORTH system. 

Documentation 
Reprint of the Scelbi PIMS 
manual, additional text from 
MMS, and built-in help functions 
to guide users through the 
program. 

Audience 

For persons who need a program 
to help organize and manage in¬ 
formation using their TRS-80. 

Additional comments 
Requires MMSFORTH system, 
$129.95, for operation. 
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TWO MORE GREAT PROGRAMS FROM WESTICO 


LYNX, a friendly overlay linker. 

LYNX is an overlay iinker for creating 
executable programs from relocatable 
files produced by Microsoft's FORTRAN. 
COBOL, and MACRO-60 languages. 

LYNX aliows the construction of pro¬ 
grams that use all available memory 
including that used by LYNX itself. Maxi¬ 
mum size programs under Microsoft's 
L80 linker can be Increased at least 
9K using LYNX without overlays. 

The overlay capability of LYNX is vital for 
programs largerthan available memory 
With overlays, many large programs on i 
minicomputers or large mainframe 
computers can be easily moved to a 
microcomputer 

LYNX offers many features not found in 
L80. For example. LYNX can be told to 
get commands from a disk file. The 
”HELF' feature displays a complete list 
of LYNX commands. Mapping informo- 
tion con be sen ftp the screen, printer or 
disk files, LYNX can decode Microsoft 
REL files for Inspection, 

LYNX uses overlays in a tree structure. 
Any routine is available to any overlay 
that Is higher on the branch than the 
routine itself. 

Complete system with documentation 
$250. Documentation alone $25. 


Now it makes sense to MINCE words. 

MINCE is Q full screen editor based on 
the ’’Emacs" text editor, developed after 
years of reseorch In editor technology 
and user Interface at M.I.T and other uni¬ 
versities. With MINCE you can edit several 
files simuitaneously, allowing the text to 
be moved between the files, The screen 
can be divided to display any two flies 
or two parts of the same file at one 
time. Text can be manipulated by the 
word, sentence or parogroph, as well 
as character, line and entire screen with 
simple, easy-to-remember commands. 
MINCE outomaticolly adjusts line length 
to margins as the text is entered, Com¬ 
mands change words to UPPERcase. 
lowerCASE or Capitalize, The MINCE 
unique "query replace" aliows global 
changes to be "tried-out" and then 
accepted or rejected. Lines con be cen¬ 
tered. "white spoce" removed and text 
then Inserted or overwritten. MtNCE Is as 
powerful an editor for programmers as it 
Is for creating documents. MINCE fea¬ 
tures "type ahead" and a status line 
which constantly displays: editing mode, 
the files being edited, the current posi¬ 
tion in the file, the file modification — if 
any the state of the “save" buffer and 
the command currently being executed. 
Complete system with documentation 
— $175. Documentation alone — $25, 


The Westico Software Review Committee . 
is easy to recognize, it's their red- 
rimmed eyes. You get that way 
checking through an endless 
parade of software programs, 
And they do it so that you 
don't have to. But seiecting 
good software is only part 
of what makes Westico one 
of the fastest growing com¬ 
panies in the software industry, 
Having experts on staff who 
reaiiy understand both software 
and hardware is another. But Westico 
offers more than quaiity products and 


support. We offer our unique 24-hour 
service overnight I Westico. We're 
working hard to be your software 
company, 

The Westico 24-Hour Computer 


Hotline (300 baud) (203) 853-0816 
for detailed program information 
and quick access ordering. 

— A full range of professional 
software, 

— Support for a wide variety of CP/M' 
and other computer systems. In¬ 
cluding: TRS-80 Model II, Apple, 
Vector Graphic, Cromemco, North 
Star Micropolis, Ohio Scientific, 
Altos, Dynabyte, SuperBrain, Xerox, 
Zenith and more. 


Send for fREE catalog. 


The Software Express Service 

25 Van Zant Street * Norwalk. Connecticut 06855 
(203) 853-6680 • Telex 643-788 


s 

















in less than eight seconds. Once load¬ 
ed, the system disk is not needed for 
file operations because, as mentioned 
above, all the program code is in 
memory. The remaining space on the 
system disk can be used for file 
storage, or it can be removed and 
replaced with a data disk, transfer¬ 
ring control to the new disk directory 
usually located at block zero. On 
multiple-drive systems, control can 
be switched at will from one directory 
to another for access to the files on 
each; it is even possible to have one 
directory refer to more than one disk. 
This can be complicated, however, 
requiring that such disks always be 
used as a set, each in its proper drive. 

Both the source code and the 
precompiled version of The 
Datahandler are useful, and both 
should be retained. The source code 
can be easily modified, whereas the 
precompiled program cannot. 
Modified source code can be precom¬ 
piled and saved on the disk; the 
documentation describes how this is 
done. 


Once the program is loaded, how 
much space is left for holding a file? If 
you have a 32 K-byte TRS“80, about 
9 K bytes. System overhead (device- 
control blocks, system stacks, etc) use 
about 3.5 K bytes while The 
Datahandler and the portion of the 
FORTH system it requires compile in¬ 
to about 19,5 K bytes. The remaining 
9 K bytes of user memory are used ef- 
ficiently, with data tightly packed. 
Each entry is linked to the next by a 
2-byte address pointer to eliminate 
the vacant space at the end of partial¬ 
ly filled or empty fields, which are 
often found in other data-base pro¬ 
grams, For many personal applica¬ 
tions 9 K bytes is enough; with a 48 
K-byte system, the data space Is 
about 25 K bytes, enough for a fairly 
large file. 

If still more space is needed, you 
can split your data file into two or 
more parts, usually with no loss of 
convenience. For example, my 
phonograph-album file has 245 en¬ 
tries, which exactly fills my 48 K-byte 
memory space. To make room for 


further acquisitions, I split my file in¬ 
to a '"classics file" and a "general file" 
(jazz, folk and humor), A large 
mailing-list file could be divided 
alphabeticall> by addressee, or by zip 
code for presorted bulk mailings. 

Having the entire file resident in 
memory is much faster than a system 
which uses frequent time-consuming 
transfers to and from disk. My 
memory-filling phono-record file has 
entries stored in order of accession 
number; resorting to alphabetic order 
by title takes 13,2 seconds. Sorting by 
code designation within the 
alphabetic sort increases this time to 
14,1 seconds. Up to ten successive 
levels can be sorted. Sorts are the 
slowest of the file manipulations. 
Other operations occur as fast as you 
can punch the keys. 

There are also small conveniences 
that speed up the human end of the 
operation. For example, when enter¬ 
ing a group of checks written on the 
same day, you need only enter the 
date for the first entry; entering a 
semicolon in the date field of the 



V.LP.’s Call A.E.I. 

V.I.P's call A,EJ, because A.EJ, tests before shipping, has expertise on all items offered, and is 
price competitive. 







TELEVbDEO COMPUTER 

LlM S€ll 

1 303S CALL 

!f Campk»l.i»r 8395 CALL 

3 COffipwImr 19995 CALL 

Ts^ muon t?® call 



NOR'mSTAR HORIZON 
COMPUTERS 

S*# 

HRZ.2D32K 36ab 

HFTJ-aD*4K 4l9S 

HRZ 389& 3B90 

HPIZ 3£>-a4K 449^ 3?50 

MDS-18 ^7* 3890 

□H 


NORTHSTAR AOVANTAGE 
COMPUTER 


ADV-SE7-64K 

Llil 

39S6 

S*tl 

call 

SIO Sbard 

176 

CALL 

PlO Boiiid 

200 

CALL 

FPB fkllrd 

399 

CALL 

GfflpbiCi Oplipn 

299 

CAU 




MORROW DECISION COMPUTER 
U«t Svil 

l3bcisi[Ki t SASIC 1350 

DdCiaiofi 2 call CALL 

SlalHT Ram ItKC 7B^ 

SwUthtHHiid I/O 3^ 

SelecI driven Irgini Mpf 
lor 



ZENITH data systems 


GrBenMornrof 160 13S- 

Tormirral 999 750 

Z M ComfHjUrr ?895 2140 

Z-W CompulB^ 3190 2400 

CaB AGcatKiry PncFrig 
Peachlrw SoHwarc AvaFlable 


TELEVIDEO TERMINALS 

Lilt S«ir 

919 TErminaJ 899 5B5 

S12G Ternuruil 

9s2aC Tflrmrmil 0% T30 

9S0 Tettutrial 1195 960 



NEC PRINTERS 


NORTHSTAR SOFTWARE 
U*l 

Narinwrard a'Q 399 ?B5 

MarlminagH OxO 299 

InlOinanLagBr U 499 363 

General Ledgat [>0 999 793 

A/R D/O 599 475 

Av P Dt' O 999 475 



TEXAS INSTRUMENTS PRINTERS 


svstenis croup 

Uil Sel 

2600 Cainpijli,i 5005 , 3599 

i:iM-64D9 MBmi>r', 760 SOS 

[>Me-&4Q9 Mbntoiy 995 nS 

CPC-79 IS CPU-1 O 460 365 

fTJC-SWt ContrEMlcr 466 379 



OUME PRINTERS 


MORROW DISC SYSTEMS 


Uil Sell 

DiBctrt an I Drivq 10&5 669 

E3iscE£a2TJ2 Eknw 1675 1450 

Dis£ua2'2 1 0*r¥* 139S 11SO 

? 0fJ¥V 2495 19*5 

U7E Hard QIC 44SS 3525 

MTO Hrtrtl Disc 4796 3659 


MODEMS 


MFCROPRO SOFTWARE 


WOHratair 
Apple Wdidalai 
Spellibr 
Murmef^e 

£MP««n 


List s#ir 

495 3TO 

375 375 

730 190 

150 100 

330 750 

250 190 


DISCS-CASLES 


3510-T 30CPS S«l4 l 

List 

2460 

Sell 

20SD 

Tl-JtlO BASIC 

Lift 

1895 

Sell 

1496 

Sprmt 9 36CPS flrO 

LUl 

1995 

Sell 

I70D 

7710-1 65CP$ SERIAL 

call 

CALL 

IT-SIO FiJH ASCdl 

1995 

1580 

SpriPt 9 46CPS R^0 

230a 

ma 

7730-1 KSfl Serial 

CALL 

CALL 

r 1-810 Ft C OP 

2195 

17W 

Spr»n1 9 55 CPS ao 

2400 

KSa 

5510-1 55CP$ 5»n*I 

3055 

2496 

Tl-B3n fl''o BASIC 

1995 

1625 

FuUConlTDt Opfisn 

1^ 

130 

555D-1 KS1 Senit) 

3416 

2S96 

Tt-82q KS1 

2395 

1950 

MnmDfv Option 

T60 

isq 


Lltsl Sel 

Cat Modern 169 140 

D-Csi 599 150 

Avid-CIE 240 190 

AopN-Cat 369 31Q 

DC Mwrc-lOO 379 330 


MemDrex S' TD 
Meiimrex 6' 2D 
MetnQiex 6" ID 
UtmcM'eii 6" 2D 
AS-2^32 5' Cable 
RS-232 lO'Cebte 


Lm Sell 

47 27 

55 3a 

sa 40 

70 48 

30 70 

40 75 


—SEE THESE PRODUCTS AND MORE IN OUR SHOWROOM- 
PRICES CHANGE DAILY—CALL OR VISIT FOR CURRENT PRICING 


AUTOMATED EQUIPMENT, INC. 

18430 WARD STREET. FOUNTAIN VALLEY. CALIFORNIA 92708 


(714) 963-1414 
(800) 854-7635 
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At Hayes- we don't believe in sec¬ 
ond best. Or planned obsolescence. We 
believe in taking the state of the art to the 
limit. Our new Smartmodem, for exam¬ 
ple, is the most sophisticated 300-baud 
originate/answer modem you can buy. 

And yet, it is perhaps the easiest-tO’Use 
modem ever 

RS-232C Compatible, Smartmodem 
lets any RS'^232C compatible computer 
or terminal communicate by phone with 
other computers and time-sharing sys¬ 
tems located anyw/7ere in North America. 
You get fuff and half-duplex operation 
with both Touch-Tone^' and pulse dialing, 

Auto-Answer/Dial/Repeat, 
Smartmodem can answer the phone, dial 
a number, receive and transmit data, and 
then hang up the phone- automatically! 

If desired, Smartmodem will even repeat 
the last command. You can depend on 
Smartmodem for completely unattended 
operation. 

Completely Programmable, 

Smartmodem can be controlled using 


any programming language. Over 30 dif¬ 
ferent commands can be written into your 
programs or entered directly from your 
keyboard. 

SmartmcHdem also includes sever¬ 
al switch-selectable features that let you 
tailor performance to your exact needs. 
You can "set it and forget it" for the ulti¬ 
mate in convenience. 

Buitt-tn Audio Monitor. Thanks 
to an Internal speaker, you can actually 
listen to your connection being made, 
You'll know immediately if the line is busy 
or if you reached a wrong number— 


and you dont even need a phone! 

Status at a Glance. Seven LED's 
indicate Smartmodem’s current operating 
mode: auto-answen carrier detect, off 
hook, receive data, send data, terminal 
ready and modem* rfeady You're never 
left in the dark! 

Direct-Connect Design. 
Smartmodem is FCC registered for di¬ 
rect connection to any modular phone 
jack - there's no acoustic coupler to cause 
signal loss and distortion. 

Smartmodem, Smart Buy, Pro¬ 
fessional quality features. Versatile per¬ 
formance. A full two-year limited warranty. 
A suggested retail price of only $279. 

What more could you want? Per¬ 
haps the matching Hayes Stack Chrono¬ 
graph, an RS-232C compatible calendar.^ 
clock ^stem. 

Check out the Smartmodem wher¬ 
ever fine computer products are sold. 

And don't settle 

for anything less |AII-io%Jiao 
than Hayes, III nay^O 


Smartmodem. 





;€fs.tag^‘^5'Pe^6tfee;£^rnerg;East,,N9rcross,.G^rgia 30092 (404,H49'87 1 ^ 

Ift'ffU.S.A. ‘tMAfTjettcanTelapfiQne^^FKl.'fel^rapf, Hayes npuW 


icbmipi 


The ultimate concept in modems 
is now a reality. i 


-V.T* 
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FLOPPY DISKS 
S SUPPLIES 


BBASF 


FLEXYDISK* 


$26,70* 

CeriHied 10 a“fl 
Effot Fi-eo 



' Cro^inked dKide Abating for ^dw head wear and 
long media life 

■ Special self-cleaning jacket liner 
- DtKjfate Iuhricaiinn—special lubricants in formula 
and on disk surfacfl minimiaie heid friction wear. 

Every BASF flexible disk in teated at thre^oldt2'3 
times higher than system requirements, to beoertiflBd 
compFetely error-frie. 

*5.25" or 8'‘ Single Side, Single Density, Box of IP 
Most types In stock. Cell for prlciH. Cttv, pricing aweiL 


I BASF] Headcleaning FlexyDisk' 

BASF’s new Headcieaning FlexyDiski* are spsciaiiy- 
designed to quickly and convemenily dean ihe reed/ 
write head? of your diskette drive wifh- ^ 

Out the mess and bother ol chemicaT — fiA 
solvents or liquids, 

f^ote- Use only on single-side diskaltE drives! 


HARDHOLES 

Added sirengih i-ein- 
Porcing rings prevent 
hole tearing and nppiirig 
dantage. Made of heavy 
duty mylar. 

fi" Application Kit 511.95 
Extra Boxes of EO 

Holas , S8.00 

Applicator Only . S4-M 


" “/ ^ \ 


lu, 


5.Z5'' Application 

Kit , . sa.as 

Extra Boxes of 50 

FI pies . , SS.OO 

I ApDlicator Only $3.00 


Kassette/10' and 
Mini PtaS'Sette/IO 
Library Case 


S2.25 

$2.95 


ffBl 


FUp *K File 

* Prateetive storage system 
for up to EO disks 

* Transparent smoke 
colored acrylic construction 
with hinged ltd 

5,25' $24.95 
B” $29.95 


TM 



Paper 

Tractor 



The Paper Tractor 
turns your tractor 
feed printer into 
3 friction feed 
printing system. 

IrNexpensively. 

■ print frame. 

■ Competiblu with Matrix, Impact, Daisywheel iixt 
Ink Ejection printheadi. 

■ Fits front, back and dual tractor paper feeds, 

- Posit ions litter or legal size paper automat icdly with 
sn adge^rotetrting guide. 

' Proven with all Inajar manufacturer printers, ira;li|ding 
Epson, TigOr, GP-BDM, end more. 

Inexpensive! 


$11.95 


Mastercard' ■ C.D.D. Vise - Bank Wire Traoifer 
PeriDoal checks require two vweeks to clear. Minimum 
$2.00 shipping end hartdfing charge. Add $1.50 for 
C.O.D. Prices are subject to change. 


CALL OUR ORDER DESK NOWl 


(805} 085-0824 


MAIL ORDER ONLY 

HflTIOHAL DATA SUPPLIES. IHC. 

1741 CAPSTAN DRIVE 
OXNARD. CA 93033 


subsequent entries copies the date in¬ 
formation from the previous entry. 
This semicolon function can be used 
with any field, whether you're enter¬ 
ing a series of articles from the same 
magazine, friends in the same city, or 
addresses with the same zip code. 
When updating a record, a null entry 
leaves the field unchanged, while 
entering a couple of spaces erases the 
previous contents, and any valid en¬ 
try replaces the old data. 

For search-and-match operations, 
you do not have to enter the exact 
field desired; The Datahandler will 
locate close matches if so directed. 
For example, if you want to find the 
account of Dr. Neilson but don't 
know the correct spelling of the 
name, you type in the name string 
(the target of the search in each 
record in this case) as 'TMTTLSTN", 
and any alternative spellings will be 
located (eg; NIELSEN), The wild-card 
character, ?, indicates that any 
character in that location is accept¬ 
able. Even if you have lowercase 
capability and have recorded a name 
with initial-capital letters, instead of 
using all uppercase, it can still be 
located on the first try. By changing 
the program constant 71JL from its 
default value of 0 to 1 (the command 
in FORTH to do this is { I 7UL Cl }), 
all lowercase characters will be 
regarded as uppercase for the pur¬ 
poses of string matches. This is very 
convenient for those with lowercase 
capability on their TRS-80. 

Product Support 

One of the most attractive features 
of The Datahandler is the excellent 
documentation. The well-known 
Scelbi PIMS (Personal Information 
Mangagement System) program, 
written in BASIC, provided the con¬ 
cept upon which The Datahandler 
was built. By arrangement with 
Scelbi Computer Consulting, the very 
fine PIMS user manual is supplied as 
the main documentation for The 
Datahandler, As in the original 
PIMS, The Datahandler leads you by 
the hand with the HELP command, 
which displays all available options, 
then supplies prompts that tell you 
what to do next. Additional text takes 


you step by step through all the 
operations, from loading the program 
to adjusting a custom report format 
(the most complex operation for a 
beginner), and using sample practice 
data files included with The 
Datahandler disk. 

Beginners will find The 
Datahandler easy to use. Only an ex¬ 
tremely experienced user will not re¬ 
quire the prompts. Not only do they 
guide you through all the program 
options, they provide great flexibility 
in formatting a custom report. 
However, the versatility and interac¬ 
tive nature of this program can be a 
disadvantage. Some options or 
parameters will not change from day 
to day, and it can be a nuisance to 
have to reenter them every time. 

This minor nuisance can be over¬ 
come if it becomes a problem. For 
those users familiar with FORTH pro¬ 
gramming, custom modification of 
some of The Datahandler routines 
(such as replacing the #IN routine, 
which receives keyboard input, with 
the desired parameter as a literal) is 
not too difficult . It's easy to eliminate 
unnecessary inputs while retaining 
needed flexibility. Even neophytes 
who know how to use the full-screen 
FORTH editor will learn a lot in the 
process. 

If, on the other hand, you have a 
business application and want no part 
of programming, but do need custom 
modifications, the group at Miller 
Microcomputer Services (which in¬ 
cludes Tom Dowling, author of both 
MMSFORTH and The Datahandler) 
can create a custom version. The 
typical cost is $300 to $1000, depend¬ 
ing on the extent of the modifications. 
This is competitive with many 
business systems with fewer features, 
running twenty times slower in 
BASIC. 

To get new customers started more 
easily (those who purchase both the 
MMSFORTH and The Datahandler 
disk with single-system licenses), 
MMS will provide a third disk 
customized for your system con¬ 
figuration and precompiled for eight- 
second loading. Though the firm does 
not promote this service, it is 
available on request for an extra $10. 
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16K STATIC RAM $169 



64K STATIC RAM $795 

32K PARTIALLY POTULAICD 1479 ASK PARTIALLV POPULATED $6S9 


Rnalty, you can buy state-of-the-art 
S-100 static memory for your 
computer at unprecedented savings. 

Memory Merchant’s memory 
boards provide the advanced 
features, quaiity and reliability you 
need for the kind of operational 
performance demanded by new 
high-speed processors. 

COMPLETEiy ASSEMBLED 
These memory boards are not kits, 
nor skeletons—but top quality, high 
performance memories that are 
shipped to you completely assembled, 
bumed-in, socketed, tested and 
insured with one of the industry's 
best warranties. 

SUPERIOR DESIGN & QUALITY 

Memory Merchant's boards are 
created by a designer, well-known 
for his proven ability in advanced, 
cost-efficient memory design, 
Innovative circuitry provides you 
with highly desired features and 
incredible versatility. 

Only first quality components are 
used throughout, and each board is 
rigorously tested to assure perfect 
and dependable performance. 

SHIPPED DIRECT FROM 
STOCK 

All Memory Merchant’s boards are 
shipped direct from stock, normally 
within 48 hours of receipt of 
your order. 


NO RISK TRIAL 

We are so convinced that you will 
be absolutely delighted with our 
boards that we extend a no risk trial 
offer. After purchasing one of our 
boards, you may return it (intact) for 
any reason within 15 days after 
shipment and we will refund the 
purchase price. 

NEW 18 MONTH LIMITED 
WARRANTY! 

The reliability of our boards, through 
quality controlled production and 
proven performance, has enabled 
us to extend our warranty to a full 
18 months. This includes a 6 month 
exchange program for defective units. 

HOW TO ORDER 

Rease send check, money order, 

VISA or MASTERCHARGE (add ICA#) 
with your order. Sorry, no C.O.D!s. 
Specify model number, and quantity 
desired. Shipping and handling 
charge is $5.00 per board. California 
residents add 6% Sales Tax. Credit 
card purchases may be telephoned 
to (415) 483-1008. 

OEM and DEALER inquiries invited. 

/T^,.nnemorv 
nuUl marchant 

14666 Doolittle Drive 
San Leandro, CA 94577 
(415) 483-1008 


64K RAM, Model MM65K16S 

Cool running operation to 10 MHz 
Ultra low-power consumption 
Fully loaded 64K board draws; 

Typ. 350 Ma. (Max. current 550 Ma.) 
Bank Select Capability 
Extended Addressing Capabilily 
One 16K submodule equipped with a 
2K window which may be located 
in any of the 2K segments 
2716 (5V) EPROM Compatibility: 
Programmed 2716 EPROM's may 
replace any or all of the RAM 
Four Independently addressable 16K 
submodules on one board organized 
as two pair of independent 32K 
banks or as one 64K Extended 
Address Page. Each 32K bank 
responds independently to phantom. 
Bank Select logic Is compatible 
with either Cromemco Cromix* or 
standard Bank Select software, 
*Cromix is a trademark of Cromemco. 

New 16K (2K X 8) 150ns Static RAM 
Runs on any S-100,8-bit system 
MPM Conversion Option; Write for details. 

16K RAM, Model MM16K14 

Bank Select Capability 
Extended Addressing Capability 
One 4K segment equipped with IK 
windows 

Four independent 4K X 8 byte 
segments 

Uses field proven 2114 (IK X 4) 
Low-power consumption (Typ. 1.3 Amps) 
Runs on any S-100 8080, 4 MHz 
Z-80 or 5 MHz 8085 system. 


Prices, terms, speotications subject to change without notice. 

































































































































We Wish Appie Computer Inc. and all Apple Users a Happy Holldayl 


by CoaComp [nditstEl«, 

SyftiEin. w/Pucat & BASICS ■ • 

SlIentypE Prlatcr w/tntarFnce card. - -.. ^, 

HayeA MlciainDdeni II^ .. 

^avatlon App]e''Cat. ... . .|| . ^'. M 

Vtdea Vldeoiwin SO column Oirit... y| ||g. ' ■ ■] r 

Videx Keyboard Enhancer.... •. . ■ 

Z-80 Softcxrd by MlCTwoolt..-h-'' ■■■■ + ■ 

I& K RamConl by MtcTcaoih.-- ■ ■ - ' ' • . 

Intescf Bcialc or Applefioh 11 Firmware Card. . , . .. 

Graphics Tablet.- - j. .. . .. . 

Parallel Printer or Hl'Speed Serial I/r card....... 

CommuiiicaLlona Cud w/cable.. .■.:, . ■•. ... ... 

Centronlca Prlntei tnierlxce card 

Apple l£££’4SB Interface card. . ■ ■ - 

16K Languaf^ card by Apple . j. ■ ■ ■. 

Thuffcducloch Pins cloclt/calendar. ^ . 

Smartum SO column card......... j . . .;j. 

CoEvua Wlncheoter Hard ITtah Drliies. . .if. . I . j. .. . 
ALF 3 Voice Husk Cud ^. i i 

ALF 9 Voice Nuate Card---...- 

Ltuer Loww Case Pin* + . ^ ' H "i' ' ■ 

Later Keyboard Plii* + .. 

^ Key Numeric Keypad by Keboard Co -. . 

Joystick 11 by Keyboard Co....... m . ^. 

bSOO CPU Card ijhw Mill) by 5telletM?d.. . . 

AIO Serial PuaLlel InteHoce by SSM ^.. 

Moaic Syatem (lb volcea). .... 

A/O + D /A Ifiierface. . ..... 

Expanalon Ch^aN (S alotsf... |. . ... 

Iniiol /K' 10 Contfollei card. I *... ^* *, 

Clock /Calonder cud .. 

CPS hfultl-landion cud.... 

Supertalker SD'200. ... 

Koropl us + cud.... — . — ............... 

Rotowrlter cud . ^ ^. 

Symtec Hi Re« Lt^ht Pen. ........ 

Sup-R-Fan ventilation syaieoi for Ap|de II. .... . 

Sup-R^TerrolnoJ SO cotiimn card by M&R. ...... 

SVA ^VXd Mti^byia S^ Disk Controller.___ 

2 ■!> 2 Single Den. 8" Disk CoalrolleF....... 

SpeechLlnk 2000 by Heurfailci___ .......... 

Veraaierlter Dlglllau Tablet............... 

Asynchronous Serial Interface card by CCS ..... 

CentrooJca Pualtel Interface card by CCS. 

We coTTv all California Computer Syetem Cards.. 
We stock meny more Items for thu Apple 11. 
Pleoie cott or iterlte /or cumeirf price tM. 


Microcomputer 


APPLE H 


CAUL 
-.239 
..169 
.. . 5$ 
.99 
.. 120 
...45 
. ,319 
, .189 
. .479 
. . ZB9 
.. 599 
.169 
. -225 
.189 
.239 
. .135 
. .149 
. .210 
. . .45 
. .329 
- .589 
. 345 
. .249 
. .229 
. 139 
. .119 
CALL 


$1025 

$1089 


If yo1i*te conaiderlikg a computer, consider this: 

4 Mhz 2-BOA Operation 

SO or 40 column modes STANDARO 
BuUtJn Centronics prlnlu port 
Full ASCII keyboard udth Shift lock 
Real Time Oock STANDARD 
RGB Color Ontpul 
Ktxad text and graphics 
IVtiinerlca Keyboard STANDARD 
CP/M CnmpattbUlty 

5 programDiablfi Function keys 

2W Microsoft NBASIC tn RDM with enhanced 
color graphic commands 

The NEC PC-SOOIA has all tlie«e features and much 
more. ExpaitdlblJlty you went, expandabllttv ynu get. 
HiTongh the use of the PC'S0I2A I/O unit, tulal ayatem 
RAM can be extended to IbOR. The PC'893L Dual Disk 
Drive pnis 286K of floppy disk storage at your com- 
manii. 

The NEC PC-8b0lA baa so many things that are op^ 
linns oil olher computers built right tn that you may 
nesu have to buy another sccesaoryl The quality that the 
NEC name has come to stand for has been huLlt'ln, too. 

Compare the competltloi]. and then call Consumer 
C omputevs far the N EC PC-8(Kli. 

NFa ’ OMI ATIBU St II rWARB 

CP/K Operating system udlh graphics conttol. . .CALL 
SUPEBCALC Financial & Sclentlllc ModeUoa (requires 

CP/M). CAIX 

WORDSTAR Word Processing System ffequlres CP/M> 

. .. CALL 

SYSTEMS PLUS Complete Accounting System (regulres 

CP/M)....-.- CALL 

MICROSOFT BASIC'80 Requires CP/M).... -CALL 

MICROSOFT FORTRAN-SO (reguircs CP/M).CALL 

MICROSOFTCOBOL-80ke9ubMCP/M)-- - .CALL 


$1199 


Includes 16K Ramboard 


APPLE 

MHm 

PRiVES 


CALL OR WHITE FOR 


ir/cont. & DOS 3.3. *«S 
DUk El Driw« only 3439 , 


ORDER TOLL FREE 

800-854-6654 

In California and 
outside continental U.S* 

(714) 698-8088 

Telex 695-000 Beta CCMO 


CATALOG 


lf»K KAMiSUAUU f>v 

for Apple 11 

16K Hl-sp«ed Dyt^mic KAM fOff ONLY 
Compatible urUh alt snitwsre ^ - 

East Installation & operation ^ 

Read & Write select Indicators d 

One Year Wnrranty H I 


timday 

Sale 

t28K 


Personal Computer 
Color * Sound ' Graphics 
Call or write for more Info. 
OJalc tfrlues ovollaihle soon/ 


AVAflABLC NOW 




VIC20 


PERSONAL 

COMPUTER 


Circle 111 on inquiry card. 

























































































Akiari Fersanal Vatnpuieri^ 


Video Monkorm 


e Caiifomta 
Computer 
Systems 

ftoptiV Disk Conlralier $3< 

64K Dynsiiiiii Raok Boairfl* 2||0iia $4< 

Z-BH CPU t»^rd w / mivnitae ROM $2i 

16K Statli: lucmiofv bostnl^ 20l}u«.... 

32K Static inemuiv boarit, r, ^*.. . 

S-lOO 12 Slot Malnirame.... 

4-PoTt Serial Interface.. ... . , , , 

2-l^oit Serial/2-PaTl Parallel Interface... 

4-Port Pareilel Interface.. .... 


$749 


ATARI 800 16K 


Atari W0W/I6K...MS 

410 Pvograni Recorder.65 

SIO Disk Drtiro.... a.449 

825 80 col. 7a8 Dot matrix Impact printer 599 

822 40 cot. Quiet Hierma] Printer.* .349 

850 Interface Module ... ..159 

Atari 10K Ram Module ...59 

Aelon Remcrain 32K Module... . 189 

Anatlabte NowJ! 

Asterolde.. Mlostle Coorntand aiid Star Raldert... 35 ea. 
WE STOCK ALL ATARI COMPUTER SOFTWARE AND 
HARDWARE. 

PLEASE CALL OR WHITE FOB COMPLETE PRICE LIST. 


ZENITH 12” GREEN SCREEN 


ORDER TOLL FREE 

800-854-6654 

In California and 
outside continental U,S. 

(714) 698-8088 

T«le« 695riM>0 Bela CCMO 


$149 


ONLY 


Software for the Apple 


..159 
. .199 
.219 
. 159 
. .129 
. .159 
..159 
. .249 
.. .45 
. .499 
...45 
. .65 
. ..65 
.. .49 
.. .85 
..165 
.. .60 
. .225 
. . .99 
. .129 
. .129 
.. -85 
.CALL 
CALL 
CALL 


V|»tCalc verilon 3.3.. 

ViolFlIe f NEW data baee naanaaer). 

VlatTrend/VlaiPlat.. 

VlsiDtre... H 

VJalTerm .. 

Deoktup/Plan II... 

DB Maoter.. 

WordStar (Apple 80 coL veralan. 

Dciw Jonei Portfulla Evaluutof.- 

The ContTuller {G /L. A /R & A/P).. 

Apple Poat.... 

Apple Writer..... - . 

Apple DOS Tcialklt. . - . ..* . a 

DOS 3.3 Upgrade.. 

Douf Jonea News 8^ Qituicx Reputtei. . 
Apple Fortran (requires 54R memorv). . 

Apple Plot -.- ... 

Easywrlter word proceifinr (SO column I 

Tan Preparer..... 

Heal Estate Anal^rjcer .. .. 

Creative FlnancUis................ 

Pefjtpnal Filing System (PSF). ....... 

Peachtree Accounting Software....... 

BPl Accounting Software.... 

Syotema PJim Accounting Software. , -. 


PRINTERS 


EPSON 

MX-SO 


Amddi/Lcadei Video IM tr B*W. 

Anufeii/Leedex Video IO0O IST Green Pba«pher 
Atudek (Httncht) 1 ST Color w/audio output... . 

NEC ir GreantPHoaiiher Diaploy JB-1201M- 

NEC irLo-Reu Color Dlaplap... 

NEC IT Ht-Rea RGB Color Display--- 

Sanyo r SAW Dlapioy... , 

Siiltyo 9^ Green Phoapher Dtsplay 

Sanyo irB&WDlafday... . . 

Sanyo 12^ Gieeit Pfioiplier Dtmpilay.. 

Sanyo 13”CotorIHaptap. . ;.. , . . 
Zmilth 12'- Gtcen Phoapher DtopUy ^VM-lZf... 


CALL 


Anadex 9501 w/2K Buffer.. 

G. Itoh SiMjrwiiter 25 CPS daioywtieel. 

C- Itoh SUrwrtfer 45CPSdalHyHthMr .... 

Epooft MX 70. . 

Epooft MX-80 & MX-aO F/T. _.. a.. 

EpWD MX-100 .... a .......... . 

8023 Impact Dot Matrix.. 

NEC SptnwHters (Latent modela). a . 
Paper Tiger fDS-44SG w/|praphlcti ....... 

Paper Tiger IDS-460G w/gira^lci.. . 

Paper Tiger IDS-560G w/graphJca. ...... 

SlLeiktypePrinter w/Apple Interface,... . . 
Qume Sprint Oai«ywheela (Lateat model*) 


Apple Entertainment 
Softtvare 

We otock all Apple Special Doltverv Soltwore along with 
HUNDREDS m other games and UUHtlEa. Please call ut 
write lor a complete price list, 

Ra*t«Blaater. 29 

Gorgon ..-. — .. 39 

Pool 1.5. ,34 

Ultima.. -... . , . 39 

Sndsgle .. 

Space Egg*, ..- - - , -.-29 

Flight Simulator ■ ■ .. 33 

Gobbler ..^. 

Allen Rain... ^.. 23 

Pulsar II.. --......29 

Space Warrliii. .. -. -. .24 

Waip Factor-- . - .... ..39 

Dragon File ^ 45 

We Btocli HUNDREDS of software games mtd utilltlea. 


Orderlny inkrtmation; Ptlome oideni using VISA. MASTERCARD. 
AMERICAN EXPRESS. DINER'S CLUB. CARTE BLANCHE, tank 
wkre iiausfef . cashker's di ceiClfitfd check, money cadeif. or pecsouol 
chKk (allow leo days So ektaO Unless prepakd with cash, phavc add 
S% lor sinijjoiog. handlling and Insurance (minimum S.OU) Califor¬ 
nia residertS add 6% sale^ IS K. We accept COD» OEM's. Instilullcmi 
ftnd cwporalKjna ptesse «nd lor a written <iuolatiari AH e!^uipmenl 
K sub]e£:t to priCfl change and avaHahllity wllhouf nollce. AU equip 
ment hi new and coiupEetr writh manufacturer’s vuaiTanly (usually 90 
days] Showroom prices may diHfCT Fro-m marl order prices 

Send Orders To: 

fiODOSODDDOCSD’ 
(3®ODO[pDDO®ir0 

8314 Parkway Drive 
La Mesa, Caltf. 92041 


Sifentype 
w/Apple II 
Interface 


Mail Order 


$349 
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The NO Compromise on P^* 
S-100 Plug-Ins 

^(Performance, Power, Price) 


STATIC RAM BOARD / The 32K k 8 l>lt/]6K % 16 bit STAItC 

RAM BOARD uses iow power and Its 
fast device access‘d time of 200 nsec 
(max.) allows for operation @ 4 MHz 
without any wait cycles, 
features: lELE-696 compatibility with 
extended addressing □ Memory ad¬ 
dress may start and stop on any 4K/ 
2iC boundary □ Special Memory Man¬ 
agement and Control Functions {sel¬ 
ectable via output port control word(s): 
Bank select/deselect SK/4K 
Bank write protect 8K/4K 
Bank readdress 8K/4K 

□Software page select/override □ Software wait cycle select (if slower devices util¬ 
ized by user) □ External power source back-up capability for Memory Array □ Low 
input power requirements (full memory array - I 50 MA max. @ 8 VDC IN — support 
logic-500 ma typ @ 8 VDC IN) □ Socketed RAMs and support logic IC’s for easy 
maintenance □ Comprehensive Manual 

Assembled and Tested P/N SZ748-500-I00 1485 

Kit P/N 52748-500 $395 Bare Board P/N 52746-5XX $95 



The multiple on-board functions allow ^MULTI-FUNCTION I/O BOARD 
for complete software and hardware 
I/O task(s) control. 

Features: Two independent SYNC/ 

ASYNC serial ports (Software program¬ 
mable with status read Interface: RS- 
232-C or current loop — 20 or 60ma 
— or TTL with handshaking. Dedicated 
output connectors for each port) □ 

One strobed 8-bit parallel port with 
handshaking (Software status read) □ 

Three 8-bit parallel ports undedicated 
user configured (Software program¬ 
mable for input, output, plus input/output/bidirectional with handshaking or com¬ 
binations thereof. Software status read for handshake logic) □ Three independent 
16-bit timers [Software programmable for 5 operating modes. Indiv. clock source 
input gate control — int. or ext. Uninterrupted read. Two buffered outputs) □ 
Eight level priority Ertterrupt controller (Software programmable highest interrupt 
level. 80S0/Z80 auto restart command] □ Two software programmable baud rate 
generators with crystal controlled frequencies — .01 % tolerance □ Large proto- 
typlng area with access to regulated -k 5, +12, — 1 ZVDC. 

Assembled and Tested P/N52748-I00-I0] $375 

KJt P/N 52748-108 $225 Bare Board P/N 52748-1XX $85 




Provides flexibility and saves hours 
of power busing layout time. 

Features: Bus-bar power distribution 

□ Allows wire-wrap or soldering of 
sockets and discrete components □ 
Accepts all std. sockets on ,30"' fis .60" 
centers □ 3 regulators (+ 5V d- 12V) 
with filter and decoupling capacitors 

□ Accepts edge connectors on .10' 
centers. 

Or complete as shown in photo. 

Kit includes: 3 regulators w/3 heat¬ 
sinks/filter capacitors/2 bus bars and 
manual P/N52748-400 $49.95 

Bare Board P/N 52748-4xx $34.95 


I/O TECHNOLOGY 

P.O. Box ZI 19 
Canyon Country, CA 91 351 
CA add 6% (805) 252-7666 

U.S. Domestic Prke, FOB Factory 




The Datahandler program is 
upgraded and improved constantly. 
New capabilities beyond those 
already mentioned are often sug¬ 
gested by users. Features are added to 
the standard version only if their 
general usefulness is considered 
worth the extra memory they take 
away from the available file space. 
Other more specialized functions are 
distributed via the MMSFOi^TH 
Neivsletter. 

The user's original floppy disk may 
be returned to MMS for upgrading at 
any time. The fee for upgrading is 
$10, plus $1 shipping and handling. 
Fifteen dollars must be sent by the 
customer with the disk; the extra $4 is 
returned with the upgraded disk 
unless the original arrived damaged 
and had to be replaced. 

The first two issues of the 
MMSFORTH Newsletter are com¬ 
plimentary to new MMSFORTH and 
Datahandler licensees. A subscription 
of four more Issues costs $10. Con¬ 
sidering the valuable information 
contained in these newsletters, most 
users will find them well worth the 
price. 

The September-October 1980 issue, 
for example, provided information 
on a new utility disk providing a Z80 
assembler, floating-point math¬ 
ematical operations, a program for 
looking up source-code definitions of 
FORTH words, and a routine for con¬ 
verting lowercase text to uppercase. 
The issue also explained and listed the 
progranuning needed to access the 
interrupt-driven clock in the TRS-80 
Expansion Interface and its use in tim¬ 
ing operations. Also included was a 
listing and discussion of the latest ad¬ 
dition to MMSFORTH version 1,9, 
which reports available memory 
space on the directory-menu screen 
whenever DIR is entered, and uses no 
additional memory space itself. There 
were other suggested improvements a 
user could make without waiting (and 
paying) for a fuU upgrade, news of 
coming events, short tutorial articles 
by Tom Dowling, and a listing of 
user-group contacts scattered 
throughout the nation. 

The Datahandler is a personal 
data-base management and utilities 
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SAVE A FEW THOUSAND 
DOLLARS WITH GE's FREE 
LIGHTING ENERGYAUDIT 


General Electric Watt-Miser^ 11 fluorescents 
and other GE energy-efficient lamps saved a bank in 
Maryland $2,000 a yean saved JCPenney $19,000 a 
year in just one store, and Eaton $665,000 a year 
in 18 plants. 

Many other GE customers are saving thousands 
of dollars just by replacing the standard lighting 
products in their existing fixtures. That's why 
lighting energy savings offer one 
of the quickest paybacks of 


any energy saving you can make, with no capitEil 
investment. 

Maybe GE can save you lots of money too. 
All you have to do is cut out the form below, fill it 
out and mail it to us. 

When you do, you 11 receive a personalized 
computer-generated analysis of potential savings and 
other benefits when using GE 

WE BRING « 

GOOD THINGS 
TO LIFE. 




GENERAL 


ELECTRIC 


C-150 


SEE WHAT YOU CAN SAVE WITH GE’s FREE LIGHTING ENERGYAUDIT 

Fill out this form and mail to General Electric Company, 

7 Lighting Energy Audit, Department PMN-1, Nela Park, Cleveland, Ohio 44112. 


Now 
in use 

Standard Fluorescents 
12 4' F40/RS 

20 S* F96 “ 

28 8' F96HO = 

36 8' F961500MA “ 


Total 

Number 


Lighting hours 
per week 




Recessed Downlight 
Floods 

44 75R30/FL 
52 150R/FL 


<i 


Incandescent Bulbs 

60 60 Watt —^ 

68 100 Watt 

PAR-Lamps 
76 150PAR/FL 
84 150PAR/SP 

Mercury 
92 400 Watt 


Now 
in use 

Ballast 

4'F40/RS 
8'F96 
8'F96HO 
8'F961500MA 

My energy rate is ^ 


Total 

Number 


100 

105 

110 

115 


per kilowatt hour 120 


(Divide total dollars from your last bill by 
total kilowatt hours used.) 

Please send the savings analysis to: 


[Name 

Company 


124 

ISQ 

Address 


194 

Gily 

State 

229 

Zip C ode 



Phone 


269 


□ Please have someone come out and help 
me fill out this form. 
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MICROCOMPUTERS 

We have consistently offered the TRS'80 line 
at savings up to 20%. You can save up to 
$1500 by buying from Computer Discount of 
America. 


Model II 

264002 64K, 1 disc $3385.00 

Model 111 

26-1061 4K. Level I $ BID.OD 

26-1D62 16K, Level IH $ 845.00 

26-1066 48K. Level II 2-dnve/RS-232 $2115.00 

Color Computer 

26-3001 4K $ 325.M 

26-3002 16K IN/Basic $489.00 

EPSON 

MX70 Printer $ 375.00 

MX80 Printer $ 405.00 

MX80FT Printer $ 505.00 


ATARI 



MICROCOMPUTERS 


i 


We have the full line of ATARI persona! 
computers and systems. 


Our savings are as big on expansion inter¬ 
faces, printers, diskettes, Apple Computers, 
OKfDATA Microline, C-ITOH Starwriter, 
Lexicon Modems — everything lor your 
computer. 

We have the largest inventory in the North¬ 
east, and most models are in stock, for 
immediate delivery. Our full price catalog or 
a price quote is as near as your phone. 


CALL TOLL FREE: 
800 - 526-5313 

rcomputerl 

I Discount I 

of America J 

COMPUTER DISCOUNT OF AMERICA. INC. 
1 5 Mar s ha ll Hill Road, West Milford Mall 
West Milford. New Jersey 07480-2198 
In New Jersey Call 201-728-8060 


package of impressive capability, 
well documented and easy to use. If 
you want to make the most of your 
TRS-80, this program provides the 
best way I know to put it to work 
organizing and managing informa¬ 
tion, If you have or can upgrade to a 
32 K-byte system with one or more 
floppy-disk drives, it is well worth 
the price to acquire MMSFORTH, if 
only to use The Datahandler, With 
48 K bytes of user memory and a 
printer, many small-business tasks 
can be managed very capably. For the 
FORTH programmer. The Data- 
handler can be used as a starting 
point for a wide variety of custom ap¬ 
plications, since source code is pro¬ 
vided and FORTH programs are 
characterized by ease of modification 
and extension. Programs run about 
twenty times faster than equivalent 
operations in BASIC and compile in¬ 
to relatively little memory space. 

The Data handler, with complete 
documentation and a single-system 
license, sells for $59.95. MMSFCDRTH 
with license and equally good 
documentation is $129.95, giving the 
TRS-80 user an additional powerful 
computer language and operating 
system, 

I have the first Datahandler sold by 
MMS and have been an active 
member of the users' group since it 
was formed. In this time I have heard 
of no user who is less than en¬ 
thusiastic about the program's 
features and many uses. Most users of 
a suitably configured TRS-80 should 
find many constructive ways to put 
The Datahandler to work. 

Conclusions 

•The Datahandler is a data-base 
management utility for TRS-80 
Model 1 microcomputers, ideal for 
personal use and for many business 
applications, 

• It requires at least 32 K bytes of pro¬ 
grammable memory and one floppy- 
disk drive. A memory size of 48 K 
bytes with two drives and a printer 
complete an ideal system for most 
uses. 

•MMSFORTH is required as the 
operating system and also gives you a 
powerful new language with many 


advantages. No knowledge of 
FORTH is needed to use The 
Datahandler. 

•Advantages include excellent 
documentation and interactive pro¬ 
gramming for easy use by anyone, 
many convenient features to speed 
keyboard operations, and very fast 
computer operations, including fast 
sorting. Routines are included for 
maintaining a mailing list, printing 
address labels, checkbook balancing, 
and custom reporting. The 
Datahandler is completely flexible in 
number and size of fields and field 
titles. Custom report formats for 
special needs can be tailored to order 
by MMS and by many other compe¬ 
tent programmers. A wealth of 
powerful routines in source code are 
provided from which the professional 
can rapidly assemble custom soft¬ 
ware. 

• Disadvantages are limited to the 
fact that very large files which cannot 
fit within the computer's user 
memory must be divided into sections 
that do fit. For the applications for 
which this utility was primarily in¬ 
tended, dividing files is seldom 
necessary and causes little inconve¬ 
nience when it is; the speed of opera¬ 
tion achieved by having the entire file 
in user memory is of more value. I 
know of no other major disadvan¬ 
tages. 

•The cost of the entire 
Datahandler/MMSFORTH package 
(with single-system licenses and 
documentation) is, in my opinion, 
very reasonable and would not be out 
of line for The Datahandler alone. 

• For the programmer, source code is 
provided and custom modification is 
not difficult. In fact, this one utility 
program can be used as the starting 
point for a wide range of special ap¬ 
plication programs.! 



Make America smarter. 
Give to the college 
of your choice. 
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stop the Floppy Shuffle 

0 



The David Hard Disk Subsystem 



Compared to cassettes, 
floppies were the 
greatest thing 
since the inte¬ 
grated chip. 

But with in¬ 
creased ap¬ 
plications, 
data bases, 
and speed 
requirements, 
a lot ot busi¬ 
ness people are 
spending more time 
doing the "Floppy Shuffle" 
and less time doing work. 


Now with Konan's 
David Hard Disk Sub¬ 
system you can hove 
32 times the storage ot 
a mini-floppy in about 
the same amount of 
space. At a cost per 
megabyte that really 
makes serrse, the David 
Subsystem is available 
tor a variety of micro¬ 
computers. 


So it you own a personal 
computer, check into the 
David Hard Disk Subsystem at 


your local dealer and stop do¬ 
ing the Floppy Shuffle. And ii 
you wont real timesharing 
capabilities, a networking 
card is available. 

The David Srrbsystem is 
available immediately, 

Toll-free Information Line 

800 - 528-4563 



KONAN CORPORATION 

1CA8 NORTH 27TH AV£, PHOENIX, AZ8SQ09 
(602! 289-2669, TV/XATEIEX 910951T552 
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System Review 


Microsoft Softcard 


Mark Peiczarski 
1206 Kings Circle 
West Chicago IL 60185 


The Microsoft Softcard offers 
Apple owners increased flexibility 
and a strong alternative or comple¬ 
ment to the Language System from 
Apple. At a suggested retail price of 
$399 Softcard comes with version 2.2 
of the CP/M operating system and 
Microsoft's BASIC-80, version 5,0. 

In addition, a number of other 
Softcard support products are avail¬ 
able, including Microsoft's FOR¬ 
TRAN and COBOL, an assembly- 
language development system, a 
BASIC compiler, muMath and 
muLisp, and 16 K-byte memory ex¬ 
pansion cards. None of these are inex¬ 
pensive; for example, the COBOL 
language system retails for $750 
(making FORTRAN seem like a com¬ 
parative bargain at $195), but the 
point is that you can now have these 
languages, plus a variety of software 


already written for CP/M, on your 
Apple, 

Overview 

The Softcard package comes with 
the card, 13- and 16-sector disks, and 
two thick manuals. The card is manu¬ 
factured for Microsoft by California 
Computer Systems of Sunnyvale, 
California, and was designed by Don 
Burtis of Burtronix in Huntington 
Beach, California. With the exception 
of slot 0, it works in any of the Apple 
peripheral slots and the Softcard 
package will work alongside the 
Apple Language System, The Lan¬ 
guage System actually extends the 
ability of the Softcard system by pro¬ 
viding an extra 12 K bytes of pro¬ 
grammable memory. The Softcard is 
not compatible with the Apple IIL It 
does work with all of the 80-column 


boards now available for the Apple 

li. 

The software supplied is the CP/M 
operating system and two versions of 
BASIC. The 13-sector disk contains 
MBASIC, which is Microsoft's ANSI 
(American National Standards In¬ 
stitute) compatible BASIC-80, with a 
few additions to accommodate 
Apple's low-resolution graphics 
features. The 16-sector disk also con¬ 
tains GBASIC, which includes high- 
resolution graphics commands. 
CP/M, the operating system, is an 
abbreviation for Control Pro¬ 
gram/Microcomputer, and is licensed 
by Microsoft from Digital Research, 
Inc. This version of CP/M includes a 
variety of disk and transfer utilities, 
plus an 8080 editor/assembler/ 
debugging utility. The software was 
produced by Neil Konzen, a name 
that will be familiar to anyone for¬ 
tunate enough to own Synergistic 
Software's Program Line Editor, 
another of Neil's Apple creations. 

Using the Softcard 

The two system manuals are very 
thorough and provide simple to very 
technical information. One is for 
CP/M, the other tells how to use 
BASIC 5,0 and the included software 
utilities. The first subject covered is 
how to back up the master disk. The 
beginner will probably want to go 
from there to more familiar ground 
and play with some of the BASIC 

About the Author 

Mark Pekzar^ki ts a software corisuUant and 
Director of Micro Co-op. a consumer buying 
cooperative. He previously was Editor of Soft- 
Side magazine, and a computer science in¬ 
structor at Northern FUinois University. 



Photo 1: MicrosofCB Softcard package. Included are the card itself, software for the 
Apple !L and a two-volume set of manuals (with irrstallation instructions, information 
an using CP/M, hardware details, Microsoft BASIC reference, and documentation on 
other utilities. 
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i/lost small system users think all micro- 
iputers are created equal. And they're 
t. If you want performance, convenience, 
Ing, high technology and reliability (and 
) doesn’t?) your micro usually has a price 
that looks more like a mini. It seems big 
drmance always means big bucks. But 
so with the SuperBrain! 

Standard SuperBrain features include; twin 
ble-density 514" drives which boast nearly 
1,000 bytes of disk storage - expandable 
0 megabytes. A full 64K of dynamic 
>l\. A CP/M* Disk Operating System to 
ire compatibility to literally hundreds of 
licatlon packages presently available. And, 
?" non-glare, 24 line by 80 column screen, 


You'll also get a full ASCII keyboard with 
an 18 key numeric pad and individual cursor 
control keys. Twin RS232C serial ports for 
fast and easy connection to a modem or 
printer. Dual Z80 processors which operate 
at 4 MHZ to insure lightning-fast program 
execution. M the list goes on! Feature after 
feature after feature. 

Better yet, the SuperBrain boasts modular 
design to make servicing a snap. A common 
screwdriver Is about the only service tool 
you'll ever need. And with the money you'll 
save on purchasing and maintaining the 
SuperBrain, you could almost buy another one. 
For under $3,500, it is truly one of the most 
remarkable microcomputers available anywhere. 


Whether your application is small 
business, scientific, educational or just word 
processing, the SuperBrain Is certainly an 
exciting solution to the small computer 
problem. And since you can easily expand it, 
you'll probably never outgrow It. 

Call or write us today for a complimentary 
copy of our "SuperBrain Buyer’s Guide.” We’ll 
show you how you can get big system per¬ 
formance without having to spend big bucks. 




2300 Broad Rtver fid. Columdia, SC 29210 
(803) 798^9100 TWX: 810-666-2115 
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commands, learning how to use the 
operating system as the need arises. 

BASIC 5.0 is a nice way to convert 
to a structured language. If you're 
already familiar with BASIC, Apple¬ 
soft or another version, you won't be 
trying to learn a new language from 
scratch. The advantages of BASIC 
5.0 include several new commands 
that support structured program¬ 
ming. (See table 1 for a list of en¬ 
hancements and their descriptions.) 

The most convenient additions are 
the inclusion of the ELSE clause in the 
IF-THEN statement, the PRINT US¬ 
ING statement for explicit formatting 
of output, the inclusion of real disk 
commands, replacing the ungodly 
PRINT Control-D commands of 
Apple s DOS, and BASICs version of 
a DO WHILE loop: WHILE/WEND. 
An example of the latter, paraphrased, 
would be: WHILE this condition is 
true, keep repeating all the com¬ 
mands before the WEND statement. 
This version of BASIC is also com¬ 
patible with current ANSI standards, 
so the use of BASIC programs written 
Tejxt continued page 158 


At a Glance 


Name 

MicTOsoft Softcard 
Manufacturer 

Microsoft Consumer Products 
400 108th Ave NE 
Bellevue WA 98004 
(206) 454-1315 

Price 

$399 

Computer needed 

Apple II, 48 K-byte minimuin 

storage, and a disk drive 

Hardware 

Peripheral card that fits in any of 
the Apple expansion slots (except 
0). The microprocessor is a Z80A 

Software 

CP/M, version 2.2, from Digital 


Research, and Microsoft BASIC 5.0, 
13-and 16-sector versions with 
Apple enhancements 

Documentation 

Two manuals, approximately 400 
pages, one primarily about CP/M, 
the other about BASIC 5.0 

Options 

Microsoft's FORTRAN, COBOL, 
muMath, muLisp, assembly-lan¬ 
guage development system, and 
BASIC compiler; 16 K-byte memory 
expansion card (or the Apple 
Language System) 

Audience 

Those seeking to increase the soft¬ 
ware flexibility of their Apple II 
computers 
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FIELD PROVEN!! 

10 MEGABYTES and MORE for the TRS-80* Model II 


plus SHARED ACCESS to HARD DISK DRIVE 

Hard/Soft Disk System (HSOS) Software allows access as single drive. You can 


have that 10 IVlegabyle continuous file - that 50,000 name mallNst or inventory! Or 
a directory with 1000 entries! All completely compatible with TRSDOS 2,0 BASIC. 
You can mix floppy and hard disk drives. Includes special utilities including HPURGE. 
DCS Directory Catalog System, HZAP hard Disk Superap, and many special 
formatting options. Three to eight times faster than ftoppy! RACET quality. 


HARD DISK DRIVE & CONtROLI^ER $599$. Second User $595. 

USDS Software $400. (Note: USDS now also available for CGRVUS drives!!) 


INFINITE BASIC (Mod I ^lIl Tape or Disk) Mad I $50.00, Mod III $60.00 

Extends Level II BASfi5 with complete MATRIX functions and 50 more string 
functions. Includes RACET machine language sortsl Sort 1000 elements in 9 
seconds!! Select only fijnctforrs you wan Mo optimize memory usage, 


INFINITE BUSINESS (fieguTres Infinite BASIC) M 

Complete printer pagination controls — auto headers, looters, 
Packed deefmal anihmstiG — 127 digit accuracy +, *, /. 

of sorted ani unsorted arrays. Hash cooes. 


Id I & III $30.00 

page numbers. 
Binary search 


BASIC CROSS niFERENCE UTILITY (Moil If 64K) 150.00 

SEEKandFiNO functions for Variables* Line Numbers, Strings, Keywords. ‘AH' 
options availat^ for line numbers and variables. Load Irom BASIC ^ Call with 
' CTRL' R. Output to screen or printer! 


DSM Mod 1 $75.00, Mod II $150.00, Mod 111 $90.00 

Disk Sort/Merge fpr RANDOM files. AH machine language stand-alone package for 
sorting speed. Establish sort specification in simple BASIC command File. Execute 
from DOS. Only operator action to sort is to change diskettes when requested! 
Handies multipie dlsk^e ffles! Super fast sort time$'— improved disk f/0 times 
make this the fastest Disk Sort/Merge available on yourTRS. 

(Mod f Min 32K 2-drive system. Mod 11 64K 1 -drive. Mod Ifl 32K 1 -drive) 

GSF (Mod I fif III Tape or Disk * Specify Memory Size) 

Mod I $25; Mod fl $50; Mod III $30 

Generalized Subroutine Facilities. The STANDARD against which all other sorts are 
compared! And then compare prices! Machine language — fast and powerful! 
Multhkey multi-variable and multi-key character siring. Zero and move arrays. 
Mod II includes USR PEEKS and POKES. Includes sample programs. 


OtSCAT (32K 1-drive Min) Mod 1* 111 $50.00 

This comprehensive Diskette Cataloguing/Indexing utifJty allows the user to keep 
track of thousands of programs in a categorized library. Machine language program 
works with all TRSDOS and NEWOOS versions. Files include program names and 
extensions, program length, diskette numbers, front and back, and diskette tree space. 


KFS-BO (1 -drive 32K Min — Mod II 64K} Mod I, III $100.00; Mod II $175.00 
The keyed file system provides keyed and sequential access to multiple tiles. Provides 
the programmer with a powerful disk handling facility for development of data base 
appNcations. Binary tree index system provides rapid access to file records. 
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listing sorted by disk name or file name plus more. Change Disk ID with DiSKID. 
X CREATE preallocates files and sets L OF' to end to speed disk accesses. DEBUG 11 
adds single step, trace, subroutine calling, program looping, dynamic disassembly 
and more!! 


DEVELOPMENT PACKAGE (Mod II 64K) $125,00 

Includes RACET machine language SUPERZAP; Apparat Disassembler, and Model 
II interface to the Microsoft 'Editor Assembler Plus' software package including 
uploading services and patches for Disk 1/0. 

CKECK. VISA, M/C, C.Q.D.. PUHCHA5T QROEB RACET COMPUTES 

TELEPHONE OBneflSACCSPTEil (7141 397^4350 ^ fiUSSELL, SUITE M, 

*T«S-0O IS A REGISTERED TRADEMARK ORANBE, CA 8Z667 
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OTHERS MAY SEE 
THE ERRORS OF YOUR WAYZ 


ONLY MICROSPELL 


CORRECTS THOSE WAYS. 


Lifeboat Associates, the world s foremost 
source for microcomputer software, proudly 
presents MicroSpell ™ the first program that not 
only isolates spelling errors in your text, but ac¬ 
tually corrects them. 

MicroSpell works with your word processor* 
And if you have the best word processing system, 
why settle for anything less than the best spelb 
ing corrector? 

Goes Beyond The Competition 

Other spelling programs function primarily as 
spelling checkers, merely pointing out words 
with suspect spelling. Its left up to you to deter¬ 
mine the correct spelling and then type it in. 

MicroSpellp the only spelling program that 
knows how to ''spell/' corrects the error automat¬ 
ically. Hares how it works: MicroSpell will read 
your text, carefully looking for words that might 
be spelled incorrectly. When it comes across a 
word that it s not absolutely sure of, it stops and 
shows you that word, along with its context. Then 
it searches through Its own built-in dictionary 
and presents a list of guesses which it "thinks'" 
might be correct. All you have to do is press a key 
and the misspelled word is corrected. There is no 


need to bother with your own dictionary or even 
to type in the change. MicroSpell will do it all for 
you! 

The Most Complete Built-In Dictionary 
MicroSpell uses word steins and suffix strip¬ 
ping routines, so its dictionary of 25,000 word- 
parts can deliver over 150,000 words to you. And if 
that's not enough, MicroSpell will let you add 
thousands of additional words, so you can create 
and store specialized dictionaries of technical 
terms, unusual expressions, even acronyms. And 
you can let MicroSpell know just when any of 
these special dictionaries are wanted, 

MicroSpell is highly interactive and designed 
to complement word processing systems that 
create ASCII text using a CP/M^ compatible 
operating system. It requires minimum disk stor¬ 
age capacity of 70K per drive. 

So why settle for a program that merely finds 
your mispe/iings when you can get the one that 
corrects your misspellings? MicroSpell. It cor¬ 
rects the errors of your ways. 

MicroSpell is brought to you exclusively and 
supported completely by Lifeboat Associates. 
Call or send us the coupon below. 


LIFEBOAT WORLDWIDE offers you the world's largest library of software. Contact your nearest dealer or Lifeboat: 


Liteboal Assoc iates ble bosl Inc. 

I65t Third Ave. 0KeidB„5F 

tka Vhrk. N.Y, 1Q02S 1-2-8. Shshfl-Daimon 

Tel: |212f 860-0300 Mirato-ku, Toltvo lOS. Japan 

refen:&4Cl6^3(L8S0fTHVK) Tel: D3-437-8M1 
TVJX: 7W-581-2524 2423296 (L&JTYO} 


Lifeboat Associales. llA 

London WC2H9Llf.Ettg land 
Tel: 01-836-9928 
Telex: 893 79B (LBSORG) 


Li feboa t Assoc iai es Gm h HI Intarsnft GnbH Ltfebsal Associates, SARL 

Hmtefberg stra sse Schlcisseartenwei 5 10. Grande Rue Cb ail es de Gaul k 

Postfach 251 [)-8£i45lsiiiaii[ng, W. Geimany 92609 Asnieres. France 

6 3 30 Cham. Sw itrerian d Tel ■ 989-966-444 Tel; 1-733-Q8-94 

Tet 942-36-8686 Telex. 5213643 (ISGFD) Telei: 259393 (PUBLIC X PARIS) 

Telex: 86&26MMICO CH) 


r^ail coupon to: Lifeboat Associates, 

I 1G51 Third Avenue, New York, New York 10028 
I or call (212) 860-0300* 

1 C Please send me more information on MicroSpell. 

□ Please send me a free Liieboat catalog. 


IffebMt 


World's lorem 



sodatesi 


Name 


CompaiiY- 

Street- 
Citf- 


-State 


tware source 


_ MicroSpell is a trademork of ESob Lucas. 

L CiyM is a registered Trademark of Digital Research 
Copyright © 19 B 1 , by Lifeboat Msociale& 
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SPECTACULAR 

OFFERS 


BASF "FLEXYDJSK"... |: 

Superior Qu^iitty data vS" 
storage medium. Wl 

Certified and guaranteed lu 
100% error free. 

SINGLE SIDED-SINGLE DENSITY 

SVr or B" Diskettes.... .l0/$24 

514" or B" Vinyl Storage Pages.10/$5 

MAXELL-DISKETTES 
The best quality 
diskette money can buy. 

Approved by Shugart 
and IBM. 

SoW only in bdxes of 10 

5", 1 Side --- $3.30 

S". 1’Sjcle. S3.90 

S", 2-side.S4.2S 

S". 2-5tde ..$5.60 

ALL MAXELL DISKETTIS ARE DQDBLE DENSITY 

LIBRARY CASE... 

3-ring binder album. 

Protects your valuable 
programs on disks 
Fully enclosed and 
protected on a!! sides. 

Similar to Kas-sette storage box, 

Library 3-Ring Binder..$&,50 

5W' Mini Kas - sette/10.. .$2.49 

B" Kas-sette/lO ...$2.99 

DISKETTE DRIVE HEAD CLEANING KITS | 
Prevent head crashes and 
insure efficient, error- 
free operation. 

5y4'' or 8". $19.50 

SFD CASSETTES 

C-TO Cassettes..10/$7 

(Alt cassettes Include box & labeUj i 

Get 8 cassettes hC- 10 sonic and I 
Cassette/B library album for 1 

only.... $8.00 

(As illustrated) 




HARDHOLE 
Reinforcing ring of 
lough mylar protects 
disk from damage 
SVa' Applicator $3 
6" Applicator $4 



SVa" Hardholes $6 
50/e" Hardholes $0 


VISA • MASTERCHARGE • MONEY ORDERS 
certified CHECK • FOR PERSONAL CHECKS 
ALLOW TWO WEEKS • C.O.D. REQUIRES A10% 
DEPOSIT # CAL RES. ADD 6% SALES TAX 
MIN %2 SHIPPING & HANDLING • MINIMUM 
ORDER $10 • SATISFACTION GUARANTEED 
OR FULL REFUND 

__ Write for our free catalog 


ABM 

PRODUCTS 

8868 Clairemont Mesa Blvd. 
San Diego, CA 92123 

Toll Free 

1-800-854-1555 

For QrdErs Onfy 

For rnformation or California orders 

(714) 268-3537 


Some new features of BASIC 5.0: 

AUTO—Automatic line number¬ 
ing when entering programs. 

BEEP—Sounds the '"Bell/' instead 
of using an invisible Control-G. 

Boolean operators—In addition to 
AND, NOT, and OR, BASIC 5.0 
has XOR (exclusive OR), IMP (im¬ 
plication), and EQV (equivalence). 

BUTTON—Instead of PEEKing at 
locations to find if a paddle button 
is pressed. 

CALL—Can be used to call ZSO 
and 6502 subroutines, and pass 
parameters to them. 

CHAIN ^—Runs another BASIC 
program, allowing variables to be 
passed. 

COMMON—In conjunction with 
CHAIN, passes variables to 
another program. 

Disk I/O—OPEN instead of 
PRINT ""D OPEN^\^ likewise 
CLOSE, GET#, INPUT#, 
WRITE#, and so on. 

EDIT—An in-line program editor. 

ELSE-As in: IF X - 0 THEN 
PRINT "ZERO" ELSE PRINT 
"NOT ZERO" 

Functions—New string functions 
INSTR, which searches for a sub¬ 
string, and STRINGS, which 
allows repetitive string definition. 

HSCRN—Tells whether a point on 
the high-resolution screen is on or 
off. 

LPRINT—Outputs a line to the 
printer, instead of using: PR#1 : 
PRINT. 

MERGE—Allows two program 
files to be merged. 


MOD—Finds the remainder of a 
division. This was available in in¬ 
teger BASIC, but it's not included 
in Applesoft. 

PRINT USING-Allows format¬ 
ting of output, and is much more 
flexible than HTABs and VTABs. 

RENUM—Allows you to 
renumber your program lines. 

SWAP—Interchanges the values of 
two variables without using an in¬ 
termediate variable. 

User Functions—Can be defined 
with multiple arguments, instead 
of Applesoft's single-argument 
functions. 

Variable types—Includes integer, 
single, and double precision; up to 
16-digit accuracy. 

VPOS—Finds the vertical position 
of the cursor. 

WHILE/WEND—A loop structure 
similar to FOR-NEXT, except it 
checks for a condition each time 
instead of counting. 

Applesoft commands not sup¬ 
ported: 

Cassette LOAD and SAVE, 
STORE and RECALL—Cassette 
functions are not included at all. 

ESC editing—Replaced with the 
EDIT function for line editing. 

FLASH—No flashing characters, 

HIMEM, LOMEM 

Shape Tables—None of the shape 
functions, DRAW, XDRAW, 
ROT, or SCALE, are supported. 

IN#, Pr#—Commands are already 
device oriented. 


Table 1: Comparison of the features available in Microsoft MBASIC 5.0 as supplied 
with the Microsoft Softcard and Applesoft BA 5/C. 
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kai/«:0IMn: makes it acbossi 


8041 NEWMAN AVE, SUITE 208 
TEL 714-848-1932 HUNTINGTON BEACH, CA 92647 


.. JFILOM ONE OZEBATING SYSTEM TOJUTOTHEH! 
A VITAL WAY TO PBOTECT YOUK SOFTWABE 
INVESTMENT FOB THE FtlTlTBEr! 

The ICAI CIHEIil^ langiiage mns on more different Oper' 
atlng Slystems and more daJTe rent-sized computers than 
any other similar language. For starters, It runs on 1!^CR 
and TI mlnicx}mputers and, in the micro field, on the 
CP/M^ MP/M^ TRSDOS^ OASIS^ MOASIS^ and UKTIX 
(ONYX version) Operating Systems..,to mention only 
a few. 

Until now, serious business software of the Scope and 
flexibllily seen In the minloomputer world has not been 
available on micros. now allows transfer of 

such software with a minimum of fuss. 

We have participated in such a mini-to-micro transfer 
of a m^or set of general business software., .using itJI/ 
as the transfer mechanism, of course. Bunnlng on 
literally thousands of minicomputers, these refined, 
enhanced, and proven software packages cover A/R, A/P, 
Q/L, P/R, Order Entry (with Invoicing and Inventory 
Control) as well as Sales Analysis, The packages define a 
new level of achievement for features and flexibility in 
micro applications software and offer top quality at a 
reasonable price. 

Ebr immediate information, call 714-648’1933 for your 
complete product descriptions. 


LC lY. I m LR IR IIT I I.. LC LS 


MP. SMtT+l,THI5 SOFrwSifE WIU DFFINITEIY 
eNHANCE YOUR CURRENT MIA PfiDCESaiN6 
I FINANCIAL INDEYfNS RETRIEVA&ILirv. 

s'ABE 1 
TORDS. j 


.. JLUS ALI. THE Old), FAUfTT.lAn FAVOBITES that 

we continue to offer, such as: 

General Baainess—Client Aocounttng (CPA Write-up) 
PMS^ (Financial Modeling System) 
(Uame and Address System) 
Beal Estate—REAP ( Real Estate Acquisition Programs ) 
PMS (Property Management ^tem) 
Mlfi^ (Multiple Listing a^ystem) 
Heaim Care—APH® (Automated Patient History) 

Word Processing and System Software-Magic Wand® 

qSOHT^ 

GEASIC31D 


and cybernetics' unique TR3-60^, Model II CP/M offering 
high performance, hard disk support, and CP/M com¬ 
patibility. 

Trademarks of: 

1—%aii McFarland Gorp.; 3—Digital Eesearch., Inc,; 3—Tandy 
Corp.; 4—Plia£S Ona Systems, Ine.; S—Ball Telephone Labcfrator- 
ies, Inc.; 6—American BusinesE l^yEtems, Inc.; 7—Structured 
Systems Group, Inc.; a-^Q/’bemjetics, Ihc.; 9—Peachtree Software, 
Inc.; 10—Compiler Eyatems, Inc. 


BYTE November 19B1 157 




























































































Text continued from page 154: 

for Other machines using ANSI 
BASIC is possible. 

After the language is loaded^ about 
14 K bytes of working storage are left 
on a 48 K-byte system. Hence, there 
are advantages to having the Lan¬ 
guage System or the optional 
16 K-byte memory board. Either 
choice gives an added 12 K bytes of 
working storage. A 4 K-byte slice of 
that memory range is inaccessible: 
those are hexadecimal memory loca¬ 
tions COOO thru CFFF^ which are 


allotted for peripheral card I/O by 
the Apple. Another 4 K bytes, for the 
6502 microprocessor's stack, the text 
screen, and other miscellany, are not 
available to the Z80, so Microsoft 
refers to 44 K- and 56 K-byte sys¬ 
tems, rather than 48 K- and 
64 K-byte systems. 

CP/M for the Softcard is a com¬ 
plete version of the operating system. 
The command files provided with 
CP/M are shown in table 2. The stan¬ 
dard CP/M 8080 assembler is in¬ 
cluded, along with a line-oriented text 


editor and DDT (Dynamic Debug¬ 
ging Tool) for machine-language pro¬ 
grammers. Utilities are also available 
for transferring files from one device 
to another PIP (Peripheral Inter¬ 
change Program), simulating batch 
jobs with disk input files (SUBMIT), 
dumping the hexadecimal contents of 
any file (DUMP), and transferring 
text and binary files from Apple DOS 
disks (APDOS). 

Using Other CP/M Software 
A language or operating system is 
of little value if it is nonstandard or 
can't be used with existing software. 
Softcard provides a DOWNLOAD 
program, a listing, and programming 
details for an UPLOAD program, 
that when loaded into respective sys¬ 
tems (DOWNLOAD for the Apple, 
UPLOAD for another CP/M ma¬ 
chine) allow the transfer of CP/M 
files from another CP/M system to 
the Apple through a serial RS-232C 
port. This does, of course, assume 
that you have the appropriate serial 
interfaces and another CP/M system 
available. A working knowledge of 
8080 assembly language is also neces¬ 
sary for implementation of the 
UPLOAD program. 

Another possible solution is to 
transfer CP/M files to an Apple DOS 
disk as a text file and convert that file 
to a CP/M file using APDOS. How¬ 
ever, the text file created with the 
Apple DOS will use only a carriage 
return as a delimiter, while CP/M re¬ 
quires a carriage return and a line 
feed. Depending on the language, at 
this point, more tinkering is needed 
for the Softcard to understand your 
program. The saving grace to all non- 
tinkerers is the fact that companies 
such as Lifeboat, Peachtree Software, 
Microapt and Structured Systems of¬ 
fer their CP/M software already on 
Apple-format disks. Also, the Com¬ 
puter Shack in Pueblo, Colorado, 
will, for $10, download any CP/M 
program you send them for use with 
the Softcard. 

Using the 6502 from CP/M 
It is possible for programs written 
for the Softcard to call routines writ- 

Text continued on page 162 


The simplest way to 
manage your Apple* 


If you're interested in 
managing all your busi¬ 
ness and personal infor¬ 
mation exactly like you 
want, we have a simple 
solution. It’s File-Fax:" The 
fastest and easiest-to- 
learn Data Base Manage¬ 
ment System that allows 
you to design your own 
formats. 

With File-Fax, you can 
store and retrieve infor¬ 
mation without guessing 
how your printouts will 
look. And there's no disk 

swapping or waiting for your programs to translate. 
That's because it's written in the language most easily 
understood by your Apple* So you need only one disk 
drive. And each key retains the same meaning. 

To simplify matters even more, File-Fax comes with 
complete instructions including a tutorial. And help 
screens can be called up throughout your programs. 
We've even made it easy to get File-Fax, Just give our 
Industrial Sales Department 
a call. That shouldn’t be too 
hard to manage. 

DANA INDUSTRIES 
2612 Croddy Way 

INDUSTRIES 

*Apple IS a registered trademark oF Apple Computer, San Jose. CaliFornia. 



DANA 
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Imagine, a true business alternotive to VisiCalC and d BASE II 


software products 

international 
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international 
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LOGICALC 


UMTING SYSTEM 


P QUEST 

WANflOEiMSMT rii^TEW 


flWANCf/H ^OtSEMNQ 
filKUTT SEHgflATlWll ST&TEM 


CtVElUl 

lACCCIVA 
^ccauKiTi PiAY^iat 



[n addition to the basic features found in other finanoial modeJing systems LOGICALC 

provides the following: 

- Conditional expressions allowing “what if" processing together with relational 
operators (e.g. <,<=.>,>-,-) and logical operators (AND. OR) with 
parenthesis 

" Complete interface to QUEST (SPI's relational data base), ASSET (SPI's Accounting 
system) and word processor 

» Buift in financial functions like linear regression, present value, depreciation, 
consolidation and more 

^ Column format feature for individual coiumn width, column precision or individual 
entry precision 

• Dump utility to obtain a hard copy of the model to facilitate audit trails 

• Merge command to combine two or more reports 

• Print command to print entire or partial reports according to parameters you specify 
including titles, page width and length. If the report to be printed exceeds the width 
ot the printer LOGICALC automatically splits the report into two or more pages 
which when laid side by side form the complete report. 




VfsicalG is a registar&d trademark of 
Peraonat Software, UCSD Pssoai 
(s a registered trademark of 
the negente, University of Cafffornia, 

SEE US AT COMDEX 
BOOTH €85 


Only $290.00 


QUEST is a relational data base providing single, multi-user and distributed 
processing capabilities. Concurrent access to QUEST Is handled through a built-in 
record locking mechanism, QUEST uses a subset of the SQL query language (IBM s 
recently announced relational query language). 


- Interface to application software via high level calls 

■ User definable screen mask (up to 8 pages per record) 

' Arithmetic expression evaluator to combine fields in formulas 
' Conditional expression handling ('^what It" processing on selected fields) 

' Data entry range checking and password protection on selected fields 

■ Scan for records with partial information. 

- Rnd records quaJifying on any number of search criteria using relational and 
logical operators 

• Sort records by as many as 15 key fields (ascending or descending) 

• Join, select and project irnplernemation to facilitate relational query processing 
‘ Create, restructuring and recover utilities of flies 

‘ Complete interface to LOGICALC AND ASSET (SPI's accounting system) 

- Report Generator lets user define report formats, headings, page footing, 

subtotals, level breaks. Built in arithmetic and logic processor enables the user 
to design very complex reports. Q^^iy $ 490.00 

Other Programs which interface to Quest and Logicalc are available now - 

- ASSET, SPI's Accounting System 
' Medical Billing 

' Boutique Management System 
^ School Management System 


{Products Snternational 


5482 COMPLEX STREET, SUITE 115 
SAN DIEGO, CA 92123 
PHONE (714) 268-4346 

• Visa and MasterCard orders accepted. 

• Dealer inquiries invited. 





Ge^ *20 rebate 
on the 

TI-59 Programmable. 


Even without the $20 
rebate, the TI-59 is special 
—it’s our most powerful 
programmable, and we’ve 
never offered it at a lower 
price. 

The TI-59 gives you up to 
960 program steps, or up to 100 
memories, plus magnetic card 
read/write capability. You can 
also slip in one of TFs Solid 


State Software"^” modules 
and successfully attack 
complex engineering, 
business, statistical and 
scientific problems. And by 
adding the optional PC-IOOC 
printer, you can record your 
calculations. But if that’s not 
enough, any TI-59 owner can 


join our Professional Program 
Exchange for access to over 
2500 additional programs. 

So if you like the idea of 
having real programmable 
power, take us up on the rebate 
offer. Buy a TI-59 now, and fill 
out the coupon below. The offer 
ends December 31,1981. 


Texas Instruments 

I NCORPORATED 




p. ' ° 










9' ^ 






I 


©1981 Tbxaa Inetruments Incorpomted^ 

I bcsyght my TT59 Programmable at ^ 
(store name):. 





and have attached the dated sales 
receipt and completed customer infor’ 
mation card (packed in box). My TI-SS 

Sarial No. is _(from 

back of calculator). Please send my $20 
rebate check to: 


NAME- 


c^o » \ 




ADDRESS- 


I 

I CITY^ 

I 
I 




. STATE- 


-ZIP_ 




Send to: Ibxas Instruments TI-59 Rebate Offer, 

P.O. Box 7^ Dept. 59, Lubbock, Tbxas 79491. 

NOTE: Proof of purchase must be dated between August 1, 

1981 and I>eceinnber3l, 1981. Offer void where prohibited. 

Offer good only in U.S. A. Rebate applies to purchase? of 
Tl-69 ftfoarammable on^ Items must be postmarked by 
January 15,1^* Allcfw w days for delivery. Limit one per persoEt'address. 
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Built-in CP/M Commands: 

DIR—Lists the disk directory. 

ERA—Erases a file or files from 
disk. 

REN—Renames a disk file. 

SAVE—Saves a file to disk, 

TYPE—Displays the ASCII con¬ 
tents of a disk file, 

USER—Used to divide the disk 
into up to 16 separate user areas, 
USER specifies access to one of 
those 16 areas. 

Transient Commands: 

ASM—Loads the 8080 assembler 
and assembles a program from 
disk. 

DDT—Dynamic Debugging Tool, 
an interactive machine-language 
debugging aid, allows program 
traces and editing, 

DUMP—Displays the hexadecimal 
contents of a file. 

ED—CP/M's editor utility, 

LOAD-Creates a transient com¬ 
mand file from a machine- 
language file on disk. 

PIP “Peripheral Interchange Pro¬ 
gram, allows you to copy, merge, 
print, and load disk files. 

STAT—Provides statistical infor¬ 
mation about disk space and 
device assignments. 

SUBMIT—Ex ecu tes the CP /M 
commands put in a special file with 
the editor program. Allows pro¬ 
grams and commands to be 


batched together as Apple's EXEC 
command does, 

CP/M Software: 

APDOS—Allows transfer of 
ASCII and binary files from 
Apple-formatted disks to CP/M 
disks. This program requires two 
or more drives and cannot write 
CP/M files to Apple DOS disks, 

CONFICIO—Allows you to con¬ 
figure CP/M to your system, such 
as upper/lower case, 80 columns, 
and redefinition of keyboard 
characters for external terminals, 

COPY—Disk copy utility, 

DOWNLOAD—In conjunction 
with the UPLOAD program on 
another system, allows transfer of 
CP/M files to the Apple CP/M 
system. 

FORMAT—Formats new disks. 

GBASIC—BASIC 5,0 with high- 
resolution graphics enhancements, 
provided on the 16-sector disk on- 

ly. 

MB ASIC—BASIC 5,0, with some 
additional commands for use with 
the Apple. 

RW13—Allows the 16-sector 
CP/M to read and write on a 
13-sector CP/M disk, 

UPLOAD—A listing of a program 
to be used on another CP/M 
system in conjunction with 
DOWNLOAD for transferring of 
CP/M files, A working knowledge 
of assembly language will be 
necessary to implement this pro¬ 
gram on another system. 


Table 2: List of the features md utilities of the CP/M operating system included 
with the purchase of a Softcard. 


The Converter 
that transforms 
your electronic 
typewriter into a 
computer 
printer. 




Prices start as low a$ $27S. 
CONTACT YOUR LOCAL 
OFFICE EQUIPMENT DEALER 
OR 

VERTICAL DATA SYSTEMS INC 
FOR FURTHER DETAILS. 


^ No modifications to 
the typewriter 

^ Does not affecrndrmal 
typewriter functions 

¥> Ali typewriter functions 
accessible by computer 


^ RS232C, IEEE and 
parallel Interfaces 
available 


NEW! NOW AVAILABLE 


OLIVETTI PRAXIS 35 
TYPEWRITER * 

+ * 
CONVERTER TP35 = 
DAISY WHEEL PRINTER * 
FOR LESS THAN $1000. 




KSR version turns 
typewriter into a 
computer terminal 


Fully assembled, tested 
and burned in 



Vertical Data Systems Inc. 
1215 Meyerside Dr., Unit 2A, 
Mississauga, Ontario, 
Canada L5T1H3 
(416)671-1752 


Dealer inquiries invited 
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Program to Recover 
“Crashed” Discettes AUTOMATICALLY! 

Maybe it was a lightning storm, static from the rug, or just 
too late at night to be working. Whatever the cause, when a 
discette “crashes" and valuable data or programs are 
destroyed, the loss is enormous, both in time and money. 

DISK DOCTOR is a program which automatically recovers 
bad discettes. Best of all DISK DOCTOR does not require any 
knowledge of CP/M file structure! If you can operate CP/M, 
then you can use DISK DOCTOR. The entire system is menu 
driven with key information displayed. 

DISK DOCTOR is comprised of five “wards”, each capable of 
performing a specific discette recovery operation. 

■ Ward A: VerHies discettes and locks out bad sectors without touching the 
good files that remain. 

• Ward 8: Copies whatever can be read from a '"crashed” file and places ft 

Into a good file under user control. 

• Ward C: Copies discettes without stopping for bad sectors. Bad sectors are 

replaced by spaces. 

• Ward D: “Un-erases" files. That is, Ward D will recover accidentally erased 

disk fifes. 

• Ward E: Displays directory of recoverable erased files. 

DISK DOCTOR will pay for itself the first time it Is used. 

Best of all, DISK DOCTOR operates almost complete automalicalfy. The 
small amount of user interaction Is explained in the manual as well as 
prompted by DISK DOCTOR. 


Requires: 48K CP/M, two drives 
needed for complete operation. 

DISK DOCTOR: $100.00 

Manual Alone: $ 10.00 

CP/M Formats: 8" soft sectored, 5” 
Northstar, 5" Micropolls Mod II, 

Vector MZ, Superbrain DD/QD, Apple II + 

SuperScft 

Fir^ in Software Technology 


All Orders and General Information: 
SUPERSOFT ASSOCIATES 
P.O. BOX 1628 
CHAMPAIGN, IL 81820 
(21T) 359*2112 

Technical Hot Line: (217) 359-2691 
(answered only when lechniclan is 
available) 


CP/M REGISTERED TRADEMARK DiOTAL RESEARCH 


ten for the 6052 processor. The Z80 is 
enabled with a memory write to a 
specific location. This soft switch can 
be toggled back to the 6502 with a 
similar write performed by the Z80. 
6502 subroutines may be called by 
putting the subroutine address in a 
predesignated location, then toggling 
the soft switch. Values can also be 
passed to the 6502 s A, X, Y, and 
status registers through another set of 
specified memory locations. The only 
confusion may come from the fact 
that the Softcard re-maps the Apple's 
memory to conform to CP/M stan¬ 
dards. This means that the same loca¬ 
tion will have different addresses 
under the 6502 and Z80 modes. 
Apple's zero page has been moved to 
the top of the ZSO's memory, so the 
Z80's location zero is actually hexa¬ 
decimal 1000 to the 6502. This may 
sound confusing, but the adjustment 
is not difficult. 

Conclusions 

Because of the flexibility it offers 
Apple users, I consider the Softcard 
an excellent buy. Despite the in¬ 
troduction of many new and often 
better languages, three of the first 
popular computer languages (FOR¬ 
TRAN, COBOL, and BASIC) con¬ 
tinue to enjoy the widest use. 
Although rd like to jump on the 
Pascal bandwagon, 1 don't think that 
it and other languages will replace 
any of the above three. New lan¬ 
guages will be used, but the trend is 
that existing languages continue to 
evolve to keep pace with the times. 
Look at BASIC. It s hardly recogniz¬ 
able from its original version or the 
version of FORTRAN of which it was 
supposedly a subset. The cost of 
rewriting software and retraining 
programmers is just too high to allow 
drastic changes or entirely new lan¬ 
guages. The Softcard lets you choose 
among the many standards of the in¬ 
dustry as it now exists. It has the most 
current version of BASIC, is capable 
of handling COBOL and FORTRAN, 
and uses CP/M, the closest there is to 
a standard operating system for 
microcomputers. The price is 
reasonable, and it works.* 
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EXCITING NEWS FOR TRS-80' MODEL III USERS! 


Standard & Poor% unique software and 
data system—STDCKPAK—can help you 
manage your investments like 
aV^II Street Professional! Now for 
TRS-80 Model I and Model III users too! 


STOCKPAK not only delivers a “stand-alone” Port¬ 
folio Management System but also gives you the soft¬ 
ware for Standard &. Poor’s monthly Common Stock 
Data Service (available to TRS-80 owners on a sub¬ 
scription basis). With STOCKPAK and the Data Ser¬ 
vice you command one of the most powerful and 
versatile investment tools available. 

Here's How STOCKPAK Will Help You: 


A 900 COMPANY DATA BASE SERVICE 

Monthly Data Service subscribers receive a diskette 
containing 30 vital financial items on 900 of the most 
widely traded stocks (S&P “500” and 400 NYSE, ASE 
and OTC issues). Accompanying this monthly diskette 
is an Investor’s Newsletter highlighting important fi¬ 
nancial news and investment strategies, with sugges¬ 
tions for maximizing the usefulness of the system. 


STOCKPAK SELECTION SYSTEM 

The heart of STOCKPAK is a powerful, analytical 
stock selection tool which enables investors to choose 
stocks which meet their investment criteria. For exam¬ 
ple, you may wish to select only those oil and gas stocks 
with price/earnings ratios of less than 7 and yields of 6% 
or more. Once a group of stocks has been selected, you 
can store it as a separate data file for continuing use. 


REPORT WRITER 

You can define the report formats you would like to 
see on those stocks meeting your investment objec¬ 
tives. Hundreds of calculations and ratios that you 
define can be sorted, averaged or totalled, and dis¬ 
played on video screen or optional printer. 



PORTFOLIO MANAGEMENT SYSTEM 

Now you can effectively evaluate and manage your 
own stock portfolio of up to 100 securities with as many 
as 30 transactions for each. You can record “buy” and 
“sell” transactions, price and dividend information and 
stock splits for instant retrieval, for record keeping and 
tax purposes. You can measure actual performance or 
create hypothetical situations to help you make "buy” 
or "sell” decisions. 


HOW TO ORDER STXXKPAK 

STOCKPAK is designed exclusively for TRS-80 
users with 32K business systems with two mini-disk 
drives. You can obtain the basic software and sample 
Data Base, plus a comprehensive User’s Manual from 
your local Radio Shack Store for only $49.95. The 
STOCKPAK Monthly Data Updating Service can be 
ordered directly from Standard &. Poor’s for $200 an¬ 
nually, or from the order form provided in the basic 
package you purchase from Radio Shack. 


Standard & Poor’s Corporation 

25 BROADWAY, NEW YORK, NY 10004 (212) 248-3993/3374 

Clfole 391 on inquiry card. 






















Buy your printer 




EPSON PRODUCTS 


MX 80/70 FRICTION FEED KIT 
by Orange Micro 


HERE AT LAST! A friction 
feed kit for your EPSON 
MX 80/70.The kit allows the 
user to convert his Epson 
printer to a frietion feed and 
pin feed mechanism. 

The friction feed will 
accept single sheets of your 
letterhead, or multiple 
copy forms such as invoices 
with up to 4*part carbon copies. 

The pin feed replaces the adjustable sprocket mech¬ 
anism. It allows use of 9}5*' wide continuous fanfold 
paper which is an industry standard size 
No drilling required. Installation takes about 30 min¬ 
utes. All parts are included with easy to follow instruc¬ 
tions. $75.00, DEALER INQUIRIES INVITED. 


EPSON MX 80/MX 80 FT 


9 X 9 dot matrix • Lower case descenders • 80 CPS 
• Bi-directional, logic seeking • 40,66, 80,132 columns 
per line • 64 special graphic 
characters • TRS-80 Com¬ 
patible • Form handling • 

Multi-page printing • Adjust¬ 
able tractors 

MX 80...,tUs1$645j$Call 
Graftrax-eo Dot Graphics 
Upgrade. . .fList $95] $ Call 
MX 80 FT includes Friction 
Feed . (List $745)$ Call 



Orange Micia 


LETTER QUALITY PRINTERS 


VISTA=C:iTOH 


" Daisy Wheel LettW^^" 

Quality 25 CPS (Optional 
45 CPS) • Typewriter quality 
- Centronics parallel • RS 
232 Serial (Optional) • Pro¬ 
portional spacing • Bi-direc¬ 
tional • Programmable VFU 
• Self test - Diablo compatible • Friction feed (Optional 
tractors) • 136 printable columns • Manufactured by TEC 
VISTA V300 (C. ITOH) Slarwriter - (List $1895] $ Call 



NEC SPINWRITER 


Hign Speed Letter Qual- ; 


ity • 55 CPS • Typewriter ' 


quality • Bi-directional • 


Plotting S Proportional 


spacing 


77XX RO. Serial/Paraltel 


. (List $3055) $2675 


QUME 9/45 typewriter 



quality . $ Call 

DIABLO 630 Typewriter quality . $ Call 


NEW! NEC 8023 DOT MATRIX 


Dot graphics • 100 CPS • Bi-directional, logic-seeking 
• Tractors & friction feed • 5-Alphabet fonts • 8 char¬ 
acter sizes • Proportional spacing 
NEC 8023 DOT MATRIX .!. (List $795) $ Call 


TELEVIDEO CRT’S 



EPSON MX 70 


NEW! CENTRONICS 739 
(Radio Shack Line Printer IV) 


With graphics and word 
processing Print Quality • 18 
X 9 dot matrix: suitable for 
word processing • Underlin¬ 
ing • proportional spacing 
• right margin justification • 
serif typeface • 80/100 
CPS • 9J^“ Pin Feed/Friction 
II feed • Reverse Platen 
j • 80/132 columns • Top 
“ of Form 

CENTRONICS 739-1 (Parallel) ........ (List $955) $725 

CENTRONICS 739-3 (Serial) . (List $1045) $815 


EPSON MX 100 


Super low-priced dot res¬ 
olution graphics • 5x 7dot 
matrix • User replaceable 
printhead & Top of Form 
MX 70.... [List $450)$ Call 


Same basic features as 
the MX 80 • PLUS friction 
feed for single sheets • 
PLUS 15" wide carriage 
MX 100. .. (List $995)$ Call 


TV1910. TVI912C, TVI920C. TVI950-Please call toll 
free. Prices are too low to advertise . $ Call 


I 

I 







































.with our expertise 


Wie printer sp^ialis 


ANADEX 


Dot Graphics, Wide Car¬ 
riage • 11 x9 dot matrix; 
lower case descenders • 

Dot resolution graphics • Bi¬ 
directional. logic seeking 
• Up to 200 CPS • RS 232 
Serial & Parallel • Forms 
control • X-ON/X-OFF • Up 

to 6 part copy, _ 

ANADEX 9501 . 



.(List $1650) $1350 


IDS PAPER TIGERS 



IDS 460G. 
IDS560G. 


Dot Resolution Graphics, 
quality print, speed 9 wire 
staggered printhead with 
lower case descenders • 
Over 150 CPS • Bi-direc¬ 
tional. logic seeking • 8 
character sizes; 80-132 col¬ 
umns • Adjustable tractors 
• High-resolution dot graph¬ 
ics • Proportional spacing 
& text justification 

. (List $1094) $ Call 

. {List $1394)$ Call 


INTERFACE EQUIPMENT 

CCS APPLE PARALLEL Interface & Cable . $150 

ORANGE INTERFACE for Apple II parallel 

interface board & cable . $110 

MICROTRONICS Atari parallel interface . $69 

TRS-80 CABLES to keyboard or Exp. Interface. _$ Call 
NOVATION D-CAT direct connect modem . ,S Call 


THEJGRAPPLER 


TIVI 


APPLE INTERFACE AND CABLE 
by Orange Micr 



The Grappler™* interface 
card is the first to provide 
on-board firmware for Apple 
high resolution dot graph¬ 
ics. No longer does the user 
need to load clumsy soft¬ 
ware routines to dump 
screen graphics—it’s all in 
a chip. Actually, it’s our 
E-PROM, and it is replace¬ 


able to accommodate the Anadex. Epson MX 70,80* and 
100. IDS Paper Tigers, Centronics 739. NEC Prowriter, 
and future graphic printers.The Grappter’" accepts 18 
software commands including Hi-Res inverse. 90*^ 
rotation, double size, and much more. Invented by, and 
available from Orange Micro and Orange Micro deal¬ 
ers only. $ Call for price. 

•Requires GRAFTRAX BO 



VISIT OUR 

PRINTER PRO SHOPS 


If you live in California, or are visiting, don’t miss our 
two Printer Pro Shops, devoted to and filled with all the 
printers you want. Expert consultation and know-how to 
assist you in getting the best printer for the application. 




13604 -- 



SHERMAN OAKS, 13604 Ventura Blvd., (213) 501-3486 
ANAHEIM. 3150 E. La Palma, Suite I. (714) 630-3622 
Store Hours: M-F10-6, Sat. 10-4 


At Orange Micro our printer specialists fit the right 
printer to your application. Call us today for free consul¬ 
tation (and don’t forget to ask for your free catalog). 


Phone orders are WELCOME; same day shipment. Free uso of VISA 
and MASTEHGARD. COD'S accepted, Fersonel checks require 2 weeks 
to dear Manufacturers warranty inctudsd on all equipment. Prices sub¬ 
ject to reyialon. 


CALL TOLL FREE (800) 854-8275 

CA. AK. HI (714) 630*3322. 



range fTlkro 


me. 


3150 E. La Palma. Suite G, Anaheim, CA 92806 
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Software Review 


Courseware Magazine 


Elaine Holden 

Reading and Language Arts Coordinator 
Merrimack School District 
Merrimack NH 03054 


One of the problems limiting the use of microcom¬ 
puters in the classroom is the lack of good educational 
software. This comes as no surprise, since hardware 
developments have always outpaced software 
developments. The problems of generating educational 
software, however, are compounded by the fact that 
most educators do not have the technical skills to write 
good programs and, conversely, most good programmers 
do not have the educational background to design useful 
programs. 

Courseware magazine was started to fill this gap. Its 
philosophy, as stated in the introduction: 

"Each issue of Courseware magazine will include a 
C-10 cassette containing at least two programs selected 
from the ten pre-college curriculum areas of business, 
consumer economics, English, fine arts, foreign language, 
industrial arts, mathematics, physical education, science, 
and social studies, or from the area of teacher-assistance 
programs. Each student program will be accompanied by 
a teacher guide, a student guide, worksheets (if appli¬ 


—At a Glance_ 

Name 

Courseware magazine 
(September 1980) 

Type 

Software and documentation 
for classroom use 

Publisher 

Courseware 

4919 N Millbrook ^^222 

Fresno CA 93726 

Price 

$12.95 (or 5-issue subscrip¬ 
tion. $50) 

Format 

Cassette 


Language used 
BASIC 

Computer needed 
Apple II or II Plus, Com¬ 
modore PET, or Radio 
Shack TRS-60 Model I 

Documentation 

2S pages, in a 3-ring binder 

Audience 

School teachers with access 
to one of the computers 
listed above 


cable), suggestions on how to adapt programs for in¬ 
dividual lessons, a description of variables used in the 
program, and a listing of the program. Teacher programs 
(computer-managed instruction, computer-supported in¬ 
struction) will be accompanied by a user guide." 

In using the materials given in the Apple II version of 


jemilBER 1980 VOLUME 1, NUMBER 1 


mm. ' 



PftOQRAMS 

Fan LfAAIilNG 

- 


MAGAZINE 



SPEU N' TIME 
QUIZSTAT 


APPLE J 

PET O , -.ii 

TRS-ao D , .Jj 


Photo 1: September 1980 issue of CourseWare magazine. Each 
issue includes a cassette tape of the programs in that issue; 
separate versions are available for use with the Apple 11 or 11 
Plus, Commodore PET, or Radio Shack TRS-80 Model /, 
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diKl COMSfiT 


For COMSAT ... what many view as futuristic is 
already part of our everyday business and pians. 
We offer: 

• ORGANIZATION OF THE FUTURE— 

a private corporation working directly with 
governments, at home and worldwide. 

■ GLOBAL COMMUNICATIONS 
OF THE FUTURE— 

satellite communications systems serving over 
100 countries and some 700 ships at sea. 

• OFFICE OF THE FUTURE— 

a partnership venture brings video conferenc¬ 
ing, electronic intra-company mail transfer, 
information and more, via satellite to business 
and government. 

• FACTORY OF THE FUTURE— 

computer-aided design and manufacturing 
services and systems. 

• HOME OF THE FUTURE— 

planned home entertainment through direct 
satellite relay. 

• NATURAL RESOURCES 
MANAGEMENT OF THE FUTURE- 

advanced satellite technology to provide 


natural resource management through prac¬ 
tical conservation and environmental programs. 

• RESEARCH OF THE FUTURE— 

advanced R&D facilities offering the latest in 
communications product technology. 

Our rapid expansion has created career 
openings in such diversified engineering dis¬ 
ciplines as spacecraft design, signal processing, 
power systems, scientific software development 
and RF systems. 

We offer excellent salaries and benefits, as 
well as the challenge of being in the forefront of 
high technology. 

If you are interested in working with us, send 
your resume to: 

Senior Employment Representative, Depart¬ 
ment 81-6RC, COMSAT, 950 L'Enfant Plaza, 
S.W., Washington, D.C. 20024. 


fw COMSAT 


AN EQUAL OPPORTUNITY/AFFIRMATIVE ACTION EMPLOYER. 






Zilog^ SyslemSOOO; 


If you want to establish a 
low-cost UNIX*-based system, or 
need additional UNIX produc¬ 
tivity on your current system, 


Zilog’s System 8000 is the 
perfect choice. System 8000 is a 
modular, free-standing unit built 
for multi-user office and labora¬ 



tory application. Based on Zilog's 
reliable, high performance 
Z8000'*' microprocessors, System 
8000 delivers supermicro power 
at prices far below those of 
comparable minicomputers. (See 
Mini Micro Systems, Sept. '81; 
benchmarks article.) 

The Price 

The quiet (48 decibel), compact 
{33 inches tall), System 8000 
rolls easily into your work area 


current interest: 


zeiir InPorination on your ncu ZEUS operating system 
nc^'s InforPiation on how to use this 'news' package 





tf KrM* hOO 


You have malt. 

Xnait 

from doug Thurs Rug 27 11:07:35 1981 

Please reschedule our 3:30 meeting to 8 am tomorrow 

thanks, doug 



YAs 









the Supermicra 


and requires no special environ¬ 
ment. Zilog provides a complete 
eight user system, including 
system software, 256 KB of main 
memory, a 24 MB Winchester 
disk and 17 MB tape cartridge 
back up, along with expansion 
capabilities, all for only 
$29,950. (U.S. list.) 

The Performance 

The System 8000 runs the ZEUS 
operating system, which is a 
faithful enhancement of the 
seventh edition of UNIX, per¬ 
fected through Zilogs extensive 
UNIX experience. Because ZEUS 
is a high performance implemen¬ 
tation of UNIX, any program that 
runs under UNIX, written in C. 
COBOL, or Pascal, can oe easily 
ported to System 8000. Programs 
comprising the utilities and 
development tools provide user 
access, command processing, 
file management status informa¬ 


tion, and communication with 
other devices or systems. ZEUS 
also includes text processing 
software, libraries, a symbolic 
debugger, programming lan¬ 
guages (standard C. PLZ/SYS, 
PLZ/Assembler, plus optional 
COBOL and Pascal), and more 
than 100 other utilities. 

The Future 

System 8000 plans include hard¬ 
ware and software expansion as 
well as compatibility with future 
generations of microprocessors. 
Soon the System 8000 will 
become integrated with Zilogs 
Z-NET’" Local Area Network 
(LAN) for commercial distributed 
data processing. No other 
manufacturer offers a UNIX- 
based system with the price and 
performance of the System 8000. 
So. if you're seeking' the right 
UNIX solution. System 8000 is 
the perfect choice 


For more information,write Zilog, 
Inc. General Systems Division. 
10460 Bubb Road. Cupertino, 

CA 95014. Or call the office 
nearest you. 

Los Angeles (714) 549-2891 
Chicago (312) 885-8080 
New York (212) 398-4497 
Dallas (214) 243-6550 
Atlanta (404) 451-8425 
Boston (617) 273-4222 
Paris 778-14-33 
London(0628)36131 
Munich 01806 4035 
Tokyo 03-587-0578 

Syslfcim iJOCK). ZaooO. ;ini I /-N E1 iirt- ]i adrNniuks 
fii Ini; 

Zilog 

C V/my COMPUTER 
Ci^tVni SYSTEMS 

UN IX is a Irademark o\ Bell Laboratories 


■ f 
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the first issue, September 1980, I found that these objec¬ 
tives were met. 

SPELL 'N' TIME 

I loaded the first program, SPELL TsI' TIME, without 
any problems. SPELL "N' TIME is an electronic version of 
the traditional spelling bee, in game format. The drill can 
be used at all grade levels and for any subject. It is 
especially useful in subjects where specific vocabulary 
recognition is important. 

SPELL 'N' TIME works like this: a student starts up the 
program and the computer prints "'watch carefully/' A 
box with an arrow pointing to it appears on the screen. 
The program displays and erases a word in the box, and 
the student spells the word in a box below. If the answer 
is correct, the computer prints ""Good job!/' and another 
word is presented. If the answer is incorrect, the program 
gives a short, non threatening sympathy message, "Sorry, 
try again." After one misspelling, the word is displayed 
syllable by syllable, and the student tries to spell the 
word again. If he/she does not spell the word correctly 
the second time, the word is continuously displayed 
while the student types in the word correctly. 

This process continues for each word in the list. The 
number of correctly and incorrectly spelled words is 
displayed at the bottom of the screen. When the last word 
is finished, the computer gives a list of the incorrectly 
spelled words, which the student is to copy onto his/her 
worksheet (a master copy is provided in the documenta¬ 
tion). 

To the student, the program is a game, since the objec¬ 
tive is to finish the word sequence as quickly as possible. 
All students can experience success: 

• the presentation time of words depends on the in¬ 
dividual's word recognition and spelling accuracy 

• the word selection can be matched to the students 
ability level 


• there's immediate positive feedback for a corre<"t 
response 

An introduction states what the program does, what 
computers it runs on, its objectives, and why it is useful 
in a classroom. Explicit instructions tell how to change 
thi^ rinmb^^^ of wo^^ds to bp used line must 

be changed), and how the teacher can change the actual 
words to be used (by typing the words, hyphenated with 
dashes, into one or several DATA statements). With only 
minimal computer experience, I was able to make both 
kinds of changes and save the changed program under a 
new program name. 

By using the program, the teacher may leave the quiz¬ 
zing to the computer and give special attention to each 
student's needs by monitoring the student s response and 
revising the word list. 

Studies show that the best way to evaluate spelling is 
with a written test. Improvement in spelling often comes 
from regularly administered tests based on misspelled 
words found in the student's work and later corrected 
and practiced. SPELL 'N' TIME reinforces this basic con¬ 
cept, Students can practice on teacher-selected words and 
later take a written test. This testing method closely ap¬ 
proximates methods recommended by current studies 
and, as such, the teaching matches the testing. Consistent 
teaching and testing eliminates confusion on the part of 
the student, 

QUIZSTAT 

QLJIZSTAT, the second program in the September 
1980 issue of Courseware, is a management program. It 
gives the teacher statistics on classroom performance on a 
given quiz. Only the memory capacity of the computer 
limits the number of students this program can handle. 

For a given test, QUIZSTAT tabulates the number of 
students who missed each question, the percentage of 
students who made the incorrect response, the overall 


PRICE IS OUR MOST IMPORTANT PROOUCT! 


CROMEMCO 


Reg. PrJce Ouf Price 


System I $3995. $ 2999 . 
SystemZ2H 9995. 7399 . 
System III 7995. 5999 . 


‘Reg]stered trademark of North Atrantio Industries. Gorp. 


TER»1INALS 

HAZELTINE Esprit 

1421 

1500 

Executive 80 Model 20 
Model 30 

SOROC 

Model IQ120 
Model IQ140 

TELEVIDEO 

Model 912 
Model 920 
Model 950 


$569.95 

689.95 

849.95 

CALL 


699.95 
1099.95 

779.95 

829.95 
1099.95 


^ PRINTERS 

QANTEX 

Model 6000 Parallel $1149.00 
Model 6000 Serial 1195.00 
EPSON Model 80 499.95 

Model 100 7 59.95 

TEXAS INSTRUMENTS 

Model 810 1399.00 
INTERTEC 

Superbrain 64KDD 2699.00 
Superbrain 64KQD 3299.00 
NORTHSTAR 

Horizon II 64K 3299.00 
Horizon IIQD64K 3599.00 


DATA DISCOUNT CENTER, INC. I Phone Orders Call 

P.O. Box 233, Greenvale, N.Y. 11546 | u16~B69~o537 


Mcsi Hems in stock for tmumediate delivery Factory sealed cartons Full 
manul^elurgr's guarantee AH products subject Id availabllMy. AH prices 
subject to ctiange. residents add Sales Tax Shipping F.O.B. N.Y 
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IF YOU CAN RECOGNIZE 
VALUE. YOU CAN SAVE: 


$50000 

MJ.I. 

MOD III PLUS 

Now You Con Save 

$500 over comparable model. 

M996 

We hove token the basic 16K Model Hi expanded 
the nnennofy ro 46K and added our MTl Double 
Densiry, Dual Disl^s Drive s>6tem. System is fully 
compatible with Radio Shack DOS and peripherols, 

MOD 11 I/EXPANDED 

Some 05 above but hos double sforoge capacity (708 srorage). 
Your d^oice of 2 dual headed 40 rrod^ drives or 2 single headed 
60 rrodi disk drives 

*2499 



MOD 111/280 

Our lorgesr MOD ill, approximerely 1.5 mega byres of sroroge, 
utilizes 2 duoi headed 60 track, double density disl-i drives. 
Complete with manuals ond professionol operating system, 
Mjcrosystems DOS plus 0,0. 

‘2799 


MTl MOD III. SALES, PARTS & SERVICE CENTERS-INDEPENDENT DEALERS 


PHOENIX. AZ.(602) 244-9739 

5fERRA VISTA, AZ.(602) 456-2479 

TEMPE, AZ.(602) 639-0546 

TUCSON, AZ.(602) 323-9391 

ANAHEIM. CA.(714) 773-0240 

COVINA, CA.(213) 332-4066 

HOLTVILLE, CA.(714) 356-5165 

INGLEWOOD, CA.(213) 673-3295 

LANCASTER, CA.(605) 942-5747 

OXNARD, CA.(605) 486-5637 

SAN DIEGO. CA.(714) 275-4243 

SAN JOSE, CA.(406) 946-1265 

SANTA CRUZ, CA.(406) 427-0636 


WALNUT, CA.(714) 594-8311 

FORT COUJN5, CO ... (303) 221-1776 

GROTON, a.(203) 445-5166 

HOLLYWOOD, FL ....{305)981-1011 

GEORGIA.(404) 449-8962 

KAILUA HI .(608) 261-6596 

IDAHO.(208) 785-1497 

SHREVEPORT, LA.(318) 665-7189 

JOPUN.MO.(417) 781-1746 

MIDWEST.(618) 345-5068 

MISSOULA, MT.(406) 549-9715 

RALEIGH, N.C.(919) 755-1175 

JERICHO, NY... (516) 997-6668 


MANHA5SET, NY.(516) 869-6335 

NEW ROCHELLE, NY .. (914) 235-4444 

TROY. NY.(518) 273-8411 

N & S DAKOTA.(701) 594-5674 

CLEVELAND, OH.(216) 779-6040 

MAUMEE. OH.(419) 893-4268 

DALLAS. TX.(214) 247-6679 

CHEYENNE, WY.(307) 632-9132 

MEXICA.I, DC.(714) 357-4717 

OVERSEAS 

AUSTRALIA. 3677-6946 

BELGIUM. 1663-2452 

REP. OF SOUTH AFRICA ..,.2145-1047 



MICROCOMPUTER TECHNOLOGY INC. 

3304 W. AMCARTHUR, SANTA ANA, CA 92704 
• (714)979-9923 • TELEX 6760401 TADIRIN • 



U5. FRICB 

F.O 0. SANTA ANA, 

CAUFORNIA 


Circle 267 on inquiry card. 


















































MICROSTAr'^ Release 2.0 

ME'KcPI 

rELE' ^ Just some of the new features of Mkrostat Ref. 2.0 in- 
^ elude: new programs for moments about the ntean, skewness, 
kurtosis and stepwise multiple regression, longer Tile names, faster 
sort routine, the ability to declare each data file's numeric precisian 
and drive location plus an expanded user's manual with now appendi¬ 
ces for the equations and file structures used in HAicrostat, Also 
included is a Data Management Subsystem for file maintenance (edtl, 
list, destroy, augment, sort, rank-order, move and merge) plus trans¬ 
formations (add, subtract multiply, divide, reciprncaf, log, natural log 
and antiing, expnnontiation and linear) that allow you to create new 
variables from existing variables. 


After file creation with DMS, programs for analysis include: Descrip¬ 
tive statistics. Hypothesis testing (mean and proportion), A NOVA 
(one-way, two-way, and random blocks), Scatterplots, Frequency 
distributions. Correlation analysis. Simple, Multiple and Stepwise 
Multiple Regression (including files larger than available memory). 
Time series, 11 Nonparametrie tests, 8 Probability distributions, 
Crosstabs and Chi-square, Combinations, Permutations and Factor¬ 
ials (up to one million factorial). All program output ts neatly formatted 
for easy use. 


The price for Microstat Rel. 2,0 is $295,00 and the user's manual is 
available for $25,00 (credited towards purchase) and includes sample 
printouts with file lables tbal reference standard statistical texts aitd 
journals so you can compare the results from Microstat to those 
produced on much larger systems. Compare Microstat to any other 
package no the market and we think youll agree that Microstat is the 
best at any price. 


l(nterchange) 

l(nterchange) is a general purpose file maintenance program for use 
with the CP/M^'^ operating system. Since it is a single program 
written in optimked Z-HO™ code, it is much foster and easier to use 
than other file maintenance programs. Features include: DIR as usuat 
plus listing all files exchdmg those with a specified character(s), ERA 
os usual plus exctu$m erases. Also, a "Q" switch can he used to query 
each erase, a "W allows erases of R/0 files without query (normally 
you are queried), and an ‘'W switch if system files are to be included, 
LIST permits listings and uses TAB, WIDTH, LINES and WRAP for 
control, COPY as usual plus excf&sixe copies and supports the "Q", 
"W" and "R" switches plus an "E" switch for query on existing files, 
STAT with ambiguous, unambiguous and exclusive listings and produ¬ 
ces an alphabetized fisting with file length, total directory entries and 
space used and unused, START-END allows for copying contiguous 
data Mies, and RENAME as usual plus ambiguous renames. Other 
commands include: QT, DATE, TIME and SETIT (for the DT clock 
hoard) plus CLEAR, RESET, HELP and TYPE, Disk copies can even he 
continued after a disk full condition by simply inserting a new disk. All 
ol this in one program without ever having to leave l(nterchange) and 
wait until you see the speed improvement . . . 

The price for l(nterchange) is $59.95 and the manual is available for 
$10.00 (credited towards purchase). Ijnterchange) ts recommended 
for 3ZK or larger systems using CP/M^^ 2.0 or later. It will not run on 
an aOBO CPU and only User D is supported. 

All programs are available on fi" SD or North Star SV/' disk. 
Microstat is available for North Star Basic, Microsoft's Basic-B0(Hel. 
5.0 or later) or compiler Systems CBasic2, Please specify when 
ordering. 

CP/M is 3 registered trsdemark of Digits/ Desearch. 


ECOSOFT, INC. 


P.O. BOX 68602 
INDIANAPOLIS, IN 46268-0602 
(317) 283-8883 



class average, and a grade-percent scale. The information 
is entered and displayed in several frames. The first frame 
asks for the class size, the number of questions in the test, 
and other identifying information. In the second frame, 
the teacher types in the number of each question that was 
answered incorrectly (once for every time it was 
answered incorrectly). When this process is finished, the 
third frame shows a summary of each question, including 
the number and percentage of students who missed it. If 
50% or more missed any given question, an asterisk ap¬ 
pears beside the question number, A record sheet is pro¬ 
vided in the program documentation for the teacher to 
copy the information from this frame. Finally, the fourth 
and fifth frames give the class average and a grade- 
percent scale. The program allows the teacher to correct 
transcription errors during data entry. 

In its simplest use, the program helps the teacher deter¬ 
mine which classes and which subject areas need work. 
When used in a pre-test/post-test system, the analysis of 
the pre-test data shows the teacher which material needs 
to be emphasized, and the analysis of the post-test data 
shows which areas were most effectively taught. 

Conclusion 

One criticisin 1 have Is that I would like to see 
documentation of certain statements made in the 
magazine. For example, in the introduction, passing 
reference is made to ''four surveys made during the past 
five years." How comprehensive were these surveys? 
What were the actual results? That is not stated. 
Educators might want to see the research so an address 
should be given. 

In a second example, questions answered correctly less 
than 50% of the time were flagged by the QUIZSTAT 
program. My question to the program designers is "what 
research supports this seemingly arbitrary figure?" 1 feel 
that at least 85% of all students, a standard figure for 
many educators, must pass a given test question. I hope 
these problems with documentation will disappear in 
future issues. 

The two programs in the issue 1 reviewed are useful 
and complete. The importance of supporting the pro¬ 
grams with worksheets and documentation cannot be 
overstated. One of the most exciting aspects of using this 
software is that program improvements and new ideas 
come to mind immediately, causing me (and, I hope, 
other teachers) to see new uses for the classroom com¬ 
puter. 

The editor of Courseware, Dr Dan Isaacson, is on the 
faculty of the School of Business and Administrative 
Sciences at California State University in Fresno, Califor¬ 
nia, The material in the first issue reflects a knowledge of 
teachers' needs as well as a proficiency in computer 
science. lEditor's note: At the time at which this review 
went to press, three issues of Course Ware had been 
published. ...GW] Efficient and creative use of the com¬ 
puter in the classroom will depend on programming 
efforts such as this,B 
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PRIME SOURCE 

DISTRIBUTING 



^Tel(^ded 


COMPUTER SYSTEMS 

The Computer with the MmmOST® — Teievldeo’s 
Multi'User, Multi-Tasking^ Multi-Processor 
Operating System Technology makes Televideo 
the leader in multiple-user, distributed data pro¬ 
cessing systems. Teievideo is incredibly faster 
than ordinary multiple-user systems, and it is 
also less expensive! 

• Each user has his own 280 processor 


TERMINALS 

Outstanding Performance, Reliability, Price and 
Delivery have made Televideo the terminal 
chosen by the majority of new micro computer 
users. 

The newest member of the Televideo family, the 
Model 910, emulates three other terminals, 
knows 3 foreign languages, has a large set of 
screen attributes, 19.2K Baud, and a Selectric 
style Keyboard with numeric pad; but lists for 
only $699, Value for the dollar makes the 
Televideo 910 a best buy. 

Watch for more new products in the near future 
that will put Televideo further out front. 


Individual Programs run under CP/M® 

File and record lock-out, and Fata Embraces 
are handled 

Televideo-RM/OOBOL supports shared files 


DEALERS AND OEMs WHO CALL EARLY WILL BE FIRST IN THE SUPPLY LINE. 


RIGHT NOW! 


BECAUSE: 

PRIME SOURCE Delivers computer systems that work. We carry a complete line of 
microcomputers and peripherals backed by in-house technical expertise. Pretested 
and Preconfigured systems available. 

PRIME SOURCE is a stocking distributor with product ready to ship, 

PRIME SOURCE Supports the dealer with extras such as flooring plans, demonstra¬ 
tion software packages, sales leads from national advertising, and advertising 
funds for local advertising. 

PRIME SOURCE sells to Dealers, Manufacturers, Systems Houses, and Independent 
Software Vendors. We do not sell to end users. 


Is a licensed product auppiled by Digital Research. Inc 


MnimOSTsisaregislerediFademartiotTeleVideoSystema Inc 
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DISTRIBUTING 


18380 Enterprise Lane 
Huntington Beach, CA 92648 
714 / 842-2208 213 / 592-4201 

Outside California 800 / 854-6451 









DIF: A Format for 
Data Exchange between 
Applications Programs 


Candace E Kalish & Malinda F Mayer 
DIF Clearinghouse 
POB 527 

Cambridge MA 02139 


One of the most frustrating prob¬ 
lems facing users of applications soft¬ 
ware is the inability to use the same 
data with more than one program. 
Users often know that one program 
has stored data with which a second 
program could work wonders, but in¬ 
compatible storage formats make the 
data inaccessible to the second pro¬ 
gram. If you own an applications 
program, you ought to have control 
over the data in that program. But 
rarely do you enjoy full possession of 
this data. 

Generating graphics from stored 
data provides a good example of this 
problem. Suppose you are using a 
data-analysis program to project 
your company's profits for the years 
1980 to 1982, You enter data and run 
calculations, and the program pro¬ 
duces table 1, You have a plotting 
program that can produce striking 

About the Authors 

Candace E Kalish is a freelance writer. 
Malinda F Mayer is a technical writer at Soft¬ 
ware !nCr Contrihuting writers include 
Dena B Feldstein^ publications manager, and 
Patrick } Slaney, programmer,^ both of Soft¬ 
ware Arts Inc. 


graphics to illustrate data, but the 
plotting program won't accept data in 
the format of the data-analysis pro¬ 
gram. 


The need for a 
standard format for 
data exchange has 
long been recognized. 


In the absence of a recognized stan¬ 
dard format for data exchange be¬ 
tween programs, you have only three 
choices for making the data from the 
first program useful with the second. 
You can retype all the data, write a 
program to reformat all the data, or 
modify one of the programs to accept 
data in a different format. 

Each of these three data-transfer 
processes is inefficient and tedious. In 
a business environment, programs for 
billing, invoicing, inventory, order¬ 
ing, and projections may all need the 
same data. Transferring data among 
all these different programs can take a 
great deal of time. Clearly, if all the 
programs used the same data format. 


the problems and inefficiencies would 
be greatly reduced. 

Although many people see the need 
for a standard format for data ex¬ 
change, we still lack such a standard. 
From time to time, individual users 
and commercial software houses have 
tried to establish a standard (par¬ 
ticularly for use with VisiCalc, the 
electronic worksheet program written 
by Software Arts Inc and distributed 
by Personal Software Inc), but their 
efforts have failed to win wide accep¬ 
tance. 

Software Arts is now trying to pro¬ 
vide a standard by offering DIF, a 
specific format for data interchange. 
The DIF file format stores tables of 
data and provides easy access to the 
data by any program using DIF. 
Many commercially available pro¬ 
grams already use DIF, and more are 
coming soon. Some of the programs 
now available (in addition to Visi¬ 
Calc) are VisiPlot, VisiTrend/Visi- 
Plot, and CCA Data Management 
System, all from Personal Software 
Inc; TREND-SPOTTER, from Friend 
Information Systems, published by 
Software Resources Inc; and DB 
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Don't make your 



computer old 
before its time 


Now there's Palantir™ — Word Processins and Accounting 
Software for Today's Computers 


You've just gotten a brand new computer Don^t tie it down 
with old software. Two-year-old software wfl! make it run 
like o two-year-old computer. 

The microcomputer industry is the fastest growing, most 
exciting industry in the world. Today's printers, terminals and 
disk drives con do things no one even dreamed of two years 
ago. 

But a computer is just a dumb piece of metal until software 
gives it life, and, unfortunately, microcomputer software has 
not kept up with the hardware. 

Until now, 

There's a commonly held belief that you should not buy new 
software because it hasn't been tested. We soy, ^'Hogwash.^'' 

At one time those complaints might have been valid, but the 
software industry has come of age. We do our testing before 
we release a product, not afterwards. 

More importantly, weVe learned that quality cannot be 


fesfed into a product; it must be built in from the beginning 
by people who know what they are doing. 

And we do. 

We formed Designer Software because we believed that the 
quality hardware of today demanded software of equal 
quality. It took a lot of time, sweat, money, care, experience 
and talent to make that belief a reality. 

We set high standards, but our team of CPA's, systems 
analysts, programmers, writers, artists and marketers that 
created Palantir^ Word Processing and Accounting have 
exceeded oil of our expectations. 

Pa(antir^“ is the most professional packaged software ever 
to be offered to the CP/M® market. 

We don't expect to convince you of thot with just one ad, and 
we won't try. But if you're in the market for business software, 
we hope we've convinced you to find out more about 
Palon/ir™ — today's software for today's computers. 



For more information and the f>ame of o deafer near you, please write, coll, 
telex or use Ifie Source. Dealer, distributor ond OEM inquiries invited. 

3400 Montrose Blvd* • Suite 718 • Houston, Texos 77006 
(713) 520^8221 o Telex 790510 • Source TCU671 


CF/M ri- u re^iilerad 3rada*i*ark oF Dijilul Rtsrarch 
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Master, from Stoneware Microcom¬ 
puter Products. All versions of Visi- 
Calc support DIF except VisiCalc 1.37 
on the Apple II and VisiCalc PLUS 
on the HP-83/85. 

The DIF Approach 

DIF is easy for both beginners and 
advanced programmers to use and 
understand, yet it has sufficient 
power and versatility for most appli¬ 
cations, Programs using DIF may be 
written in any language from BASIC 
to Pascal to assembly language* Fur¬ 
thermore, DIF is not dependent on 
the features of any particular comput¬ 
er, Because DIF avoids unusual fea¬ 
tures, data formatted in DIF can be 
transferred between programs regard¬ 
less of the computers on which they 
are run. 

Here are a few examples of DIF ap¬ 
plications: 

• Report generators and graphics pro¬ 
grams can take data saved in DIF and 
produce easily grasped reports and 
vivid illustrations of what the data 


means, 

•Programs that accept data from 
laboratory instruments can use DIF as 
a data-storage format, making the 
data easily accessible for later 
analysis by other programs. 

• Periodic data stored in DIF can be 
consolidated later into a master 
report. 

• If data is stored in DIF, two dif¬ 
ferent types of computers can ex¬ 
change the data over communications 
lines (such as an RS-232 connection). 

The DIF Format 

DIF represents data in tables and 
provides for optional accompanying 


information that describes the data. 
Descriptive information can be 
associated with all of the data in the 
table or with a specific column. In 
table 1, for instance, the title 'Profit 
Report" clearly refers to the whole 
table. The labels "Year," "Sales," 
"Cost," and 'Profit," however, each 
refer to only one column of data. Pro¬ 
grams can use the data values and 
ignore the title and labels if desired. 

Because tables can be structured in 
many different ways, DIF uses the 
terms "vector" and "tuple" instead of 
"column" and "row." Each tuple in 
table 2 contains one data value from 
each vector. This example has three 


PROFIT REPORT 

Year Sales Cost Profit 

1980 _100_ 90__ 

1981 110_101 9 

1992 121 110 11 


Table 1: A simple table projecting profits for the }/ear$ I960, 1981, and 1982, 


DATAMAC'S MICROCOMPUTER SYSTEM 

The Best Features of a Large Computer 
for Under $5,000. 


A Unique System 

The Datamac System 1200 Series of 
Microcomputers is a new and exciting 
contribution to the small business, 
education and scientific markets with 
high performance features previously 
available only in large mainframes. 

Highly Reliable 

The portable, self contained computer 
system is "user friendly" and utilizes 
a single card design that has been con¬ 
servatively designed and extensively 
tested to keep you in top operational 
condition virtually every time. 

Easily Serviceable 

A unique self diagnostic capability 
is built into the system for both hard¬ 
ware and software and is easily 
checked through the keyboard and 
on the System Activity Monitor [SAM). 
The experienced or inexperienced 



programmer can display or alter 
memory and registers, set breakpoints 
or single step through program 
debugging as a standard function. 
MTTR is only 20 minutes. 

Exceptionally Flexible 
The industry standard *CP/M operating 
system provides for a wealth of acces¬ 
sible application software. Datamac's 
system permits simultaneous use of 
5)4’' or 8” floppies and Winchester disk 
drives for system expansion from ^ 
megabyte of processed data up to 80 
megabytes utilizing various formats. 
And. input/output ports are com¬ 
patible for interfacing with almost 
any peripheral. 

' Contact your Datamac represen¬ 
tatives for product details about 
“Tomorrows Microcomputer 
System... AvailaUe Todayr 




DATAMAC COMPUTER SYSTEMS 

680 Almanor Avenue. Sunnyvate, CA 94086 408/735-0323 
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*CFyM is a trademark of Digital fi^raearch. 


Visit US at Booth 579 
I for Distributor Opportunities. 
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tuples of four data values each: 


1980,100,90,10 

1981,110,101,9 

1982,121,110,11 

To keep the format simple, DIF re¬ 
quires that all the tuples in a table 
have equal length and that all the vec¬ 
tors have equal length. 


TABLE 

0,1 

"PROFIT REPORT" 
VECTORS 
0,4 

ri If 

TUPLES 
0,3 

If fi 



Figure 1: A Dlf data fih with the com¬ 
ponents labeled. Each of the L4BEL 
header items labels one vector. The data is 
stored in tuples. marks the begin¬ 

ning of each tuple, and "EOD" marks the 
end of the data file. 


The Structure of DIF 

To illustrate the structure of DIF, 
we will show how DIF would store 
the data presented in table 1, Figure 1 
shows the DIF file for the data in table 
1, with large braces drawn to label 
various subdivisions of the file. 

Every DIF file has two parts: a 
header section containing descriptive 
information about the table, and a 
data section containing the data 
values, 

DIF Header Items 

The header section consists of a 
series of header items, each describing 
one aspect of the file. Each header 
item consists of four fields, and each 
field contains a piece of information 
about the data-file format. 

The fields in a header item are the 
topic, the vector number, the value, 
and the string value. DIF arranges the 
four fields of each header item on 
three lines; 

Line 1 Topic 

Line 2 Vector Number, Value 

Line 3 "String'' 

Figure 2 shows the header item 
TABLE with the fields labeled. The 
topic field is the name of the header 
item; information in this field must be 
an uppercase alphabetic string with 
no spaces or quotation marks. 
TABLE is the topic in figure 2. The 
vector number, the first field on the 
second line, specifies the vector being 
referenced. Note, however, that if the 
header item does not belong to a 
single, specific vector, then the vector 
number used is 0. Since the header 
item TABLE refers to the entire file 
rather than to any single vector, 
TABLE'S vector number is 0. The 
data value for the header item TABLE 
is the version number, and must be 1* 
On the third line, the string value for 


LABEL 

1,0 

"YEAR" 

LABEL 

2,0 

"SALES" 

LABEL 

3,0 

"COST" 

LABEL 

4,0 

"PROFIT" 

DATA 

0,0 

II IV _ 

BOT 

0,1980 

V 

0,100 

V 

0,90 

V 

0,10 

V _ 


-1,0 

BOT 

0,1981 

V 


0,110 

'"V Data 

V 

0,101 

V 

0,9 

V 

Value 


^ 1,0 

BOT 

0,1982 

V 

0,121 

V 

0,110 

V 

0,11 

V 

- 1,0 

EOD_ 




Header 

Section 







Data 

Section 
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Meet Melanie. She was a data- 
handling novice until she met 
DataStarr Now, she's a star. Her 
revolutionary new system has 
taken her into a new dimension 
— and left all her old file cabinets, 
folders and paper forms behind. 

Melanie's learning fast. She 
lets her DataStar do it all, up 
on the screen, from creating forms 
to fast accurate entry and retrieval. 
And when Melanie uses DataStar 
with MicroPro’s other programs. 


WordStar™ and SuperSort ™ 
she’s a whiz at a lot more than data. 
Melanie can enter her data... 
merge, select and rearrange it... 
and then produce ‘"personalized” 
mailings. 

Discover what Melanie has, 
DataStar: the microworld s most 
comprehensive data entry, 
updating and retrieval system. 
Send for a free copy of our 
DataStar demonstration booklet 
by calling (415) 457 8990, Or 


*Runs on mos! 780/3080/8085 micronompijlers with CP/M (TM of DigiOl Resejjrch]: 4aK; and terminal wiThi 
addressable cursor 



IN1H3NAT10NAL CORPORATION 


visit your nearby 
authorized dealer. 
Remember, when 
you’re the star, 
we’re the star. 


MicroPro International Corporation 
1293 4lh Street. San Rafad. CA 949011 
(415) 457-8990 TELEX 340388 
Sow through aulhonzed dealers and 
dislributors only. OEM inquiries invited, 

The Star Maker 
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Illicro-SCCD 


TM 


The Powerful 
Mainframe Database 
Management System 
for Professionals Who 
Use Microcomputers 


Power: Mlcro-SEED was derived from 
the CODASYL SEED database system. It 
has both hierarchial and network struc¬ 
tures with power to handle any applica¬ 
tion regardless of its data complexities. 


Compatibility: Fuily compatible with 
SEED for creating microcomputer data¬ 
bases tied to a large host computer. 


Productivity: Faster and easier to 
develop and maintain applications since 
data relationships are automatically and 
consistently maintained, Shared database 
allows integration of various application 
programs, each having selective authori¬ 
zation to access data. Consistent data 
naming allows programs to evolve in¬ 
dependently of one another. 


Performance: Since only ‘vlicrP-SEED 
gives you full CODASYL access methods 
(plus additional ones), your database can 
be tuned for maximum performance. 
Critical portions of Micro-SEED are writ¬ 
ten in assembly language for fast, effi¬ 
cient operation, while the remainder is in 
standard FORTRAN to permit rapid 
evolution of rv-lcro-SEED. Your data is 
secure since the database is never 
damaged in a system failure. Only the 
last transaction is lost. 


Proven: /tIcrchSEED has been in use 
since 1977 and is continually enhanced. 


Ease of Use: Documentation consists of 
a Reference Manual (over 100 pages) 
and a CP/M Operating Guide. Also, three 
example databases are illustrated in 
detail. Concise Data Definition and Data 
Manipulation Languages permit easy 
structuring and updating of your database. 


When Your Application 
Requires BiG Computer 
Power at iittie Computer 
Prices, Get Micro-S iED. 


Requirements are CP/M operating system, 
FORTRAN or PUl-80, 48K bytes available to 
user program, and Zllog Z-80 or Intel 
8060/8085 processor. Format Is 8' single^ 
density; others on special order. Single copy 
license is $1,195. Demonstration Package 
with Documentation is $75. Documentation 
only is $40. VISA. MC, and AE accepted. 
Dealer and OEM inquiries invited. 


L/ 


4390 Riverband Road 
aouidar, CO S0301 
Phone {303} 443-Z70S 


micro Uecisionuiore 


SEED {rademark ol fnlemational Data Base Syslems 
(iDBS) MicroSEED tfademark of I DBS and Micro 
Decisionware. CP/M and Pur-flO trademark ol Digital 
Research. 
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the header item TABLE is "PROFIT 
REPORT/' the title of the table. In 
summary, the header item TABLE is 
organized as follows: 

TABLE 

O^versionfjf 

"title" 

The header section in figure 1 con¬ 
tains other items* The header items 
TABLE, VECTORS, TUPLES, and 
DATA are required* The order of the 
items does not matter, as long as 
TABLE is first, DATA is last, and 
VECTORS comes before any use of 
vector numbers* 

The next two header items specify 
the number of vectors and tuples in 
the table* The topic VECTORS refers 
to the entire table rather than to a 
single vector, so the vector number is 
0, The value of the header item 
VECTORS is the count of vectors in 
the file. Since the table has four col¬ 
umns, the data value of item VEC¬ 
TORS is 4* The item VECTORS has 
no string value, as shown by the emp¬ 
ty pair of quotation marks. Thus, the 
header item VECTORS has the 
following form: 

VECTORS 
0,count 

Similarly, the header item TUPLES 
for our sample table has a vector of 0, 


a data value of 3, and no string value. 
The form of the header item TUPLES 
is: 

TUPLES 

0,count 

H if 

Data values of the topic VECTORS 
and the topic TUPLES must always 
be integers. 

Before the last required header 
item, DATA, DIF permits standard 
optional header items. Among these 
are LABEL {described below), COM¬ 
MENT, and SIZE* DIF also permits 
defining new header items to meet 
special needs* The DIF Technical 
Specification (available from the DIF 
Clearinghouse) describes in detail all 
the standard header items. 

Looking again at figure 1, you can 
see that the header items whose topic 
is LABEL refer to specific vectors* 
Each item whose topic is LABEL has a 
vector number and may have a data 
value as well. The data value of a 
LABEL item is the number of lines re¬ 
quired by the label* This is how DIF 
provides for labels that require more 
than one line. Systems that allow 
only single-line labels can ignore the 
line number. Note that under DIF, the 
values 0 and 1 are equivalent line 
numbers* Each of the LABEL header 
items has a string value, and that 
string value is the label of the vector* 


TABLE —Topic 


Vector Number — 

0.1 

—Value 


■'Profit Report"' 

-String 


Figure 2: The organization of a DIP header item. The first line shows the topic. The 
second line shows the vector number and the value. Line 3 is the character string that is 
the header item's title, 



Vector 1 

Vector 2 

Vectors 

Vector 4 

Tuple 1 

1980 

100 

90 

10 

Tuple 2 

1981 

110 

101 

9 

Tuple 3 

1981 

121 

110 

11 

Table 2: A recasting of table 1 into DIF format, with tuples in place of rows, and vec¬ 
tors in place of columns. 
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If you don't know a bcaid from a floppy... 

VOU NEED TO KNOW THE 
etDMOO MICROCOMPUTER 



CP/MondMP/M 
aie revered trademoilcs 
of Digital Research Coip. 


Most people who need computers 
don't hove the time, or desire, to 
become full-time computer 
"wizards." 

With the budget-priced QDP-lOO 
you get all the time^aving pre¬ 
cision information you want from 
a computer, now and in the future, 
without all the unnecessary com¬ 
plexity associated with less consider¬ 
ate computers. 

GlDP-100 IS A FULL-SCALE 8-bit computer, 
readily upgradeable to 16 bits as your 
business or professional information¬ 
processing needs grow. It uses the IEEE 
S-lOO bus, compatible with CP/M and 
MP/M disk operating systems. 

QDP-lOO HANDLES BOTH floppy disks 
and hard disks to give you total 
software versatility. 

QDP-lOO CONNECTS INSTANTLY to 
any standard terminal and printer. 

Both serial and parallel ports are 
available. Features most micro¬ 
computers can't match. 


It does moie, 
does it easier, 
and costs a 
lot less. 


QDP-lOO HAS SINGLE BOARD 
SIMPLICITY. Eliminates the hassle 
of complex multi-chip, multi¬ 
board computers. 
QDP-lOO IS EASY to learn and to 
operate. Most owners use their 
QDP-lOO with professional skill and 
results in short order. Our instruction 
manual doesn't need an interpreter. 
If you'd rather be a wizard with 
computer resxrlts, than with computers, 
choose the QDP-lOO. Call or write for 
literature and full details. 

QDP NEEDS A FEW MORE GOOD DEALERS. 
Attractive, profitable, protected dealerships 
are still available in several high-potential 
computer market areas. 




Quasar 

Data 


Ptoducts 

10330 BrecksvUle Road 
Cleveland, Ohio 44141 
216/526-0838 Telex 241596 






Thus, the form of the header item 
LABEL may be represented as: 

LABEL 
vector#, line# 

'label" 

In figure 1, vector 1 is the column 
labeled "YEAR/' vector 2 is the 
column labeled "SALES/' vector 3 is 
the column labeled "COST," and vec¬ 
tor 4 is the column labeled 
"PROFIT/' Each label requires only 
one line, and so the data value is 
given as 0 (it could also be 1). 

The last DIF header item must be 
DATA. It signals to the program that 
all items following are data values. A 
program can be structured to ignore 
all header items until it finds the 
DATA header item, which has the 
form: 

DATA 

0,0 

a ti 

DIF Data Items 

The form of data items differs from 


that of header items. DIF organizes 
data by tuples. Within the tuples, 
values are arranged according to the 
order of the vectors. 

Each data entry consists of three 
fields on two lines. The first line con¬ 
tains two numeric values, which are 
respectively the type indicator and 
the number value. The second line 
contains only one value, the string 
value. Together the type indicator, 
the number value, and the string 
value represent one DIF data value, in 
the following form: 

type indicator, number value 

string value 

The type indicator, which must be 
an integer, can have one of three 
possible values. A type-indicator 
value of 0 means the data is numeric 
and is stored in the field immediately 
following the type indicator. A type- 
indicator value of 1 means the data is 
a string. For string data, the number- 
value field is ignored and the string 
value is stored on the second line of 


the data item. Finally, a type- 
indicator value of —1 indicates a 
special data value. The number-value 
field is 0, and the string-value field 
may have one of two special values: 
BOT {beginning of tuple) or EOD 
(end of data). These are discussed fur¬ 
ther in the section on string-field 
values. 

The Number Value. The number 
value may be signed (+ or —) and 
may contain a decimal point. One or 
more blanks may precede or follow 
the number value. If the data value 
contains an exponent of a power of 
ten, the value is followed by the letter 
"E" and the signed or unsigned expo¬ 
nent, The number value is the only 
place that DIF allows a noninteger 
value. 

When the data value is numeric, 
the string-value field contains one of 
the values described in the following 
section. 

The String Value. When the type- 
indicator is 1, the data is a string and 
contains no control characters and no 
quotation marks. If the string is a sim- 
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See us at Comdex '81 in Las Vegas^ Booth #774. 


The BOS M 
The Universal Donor 


rJie BOS M Card is the heart of the M System. It is designed to 
be IEEE S-100 bus oompatible for universal system use. Virtually 
all elements of a computer mainframe now reside on one S-100 
card — Z-80A GPU, 64k of 200ns RAM (no wait states),4k250nB 
EPROM, Winchester Disk I/O port, two RS-232 serial ports, system 
port, floating point processor, and parallel I/O. The same M Card 
can be used in single-user, multi-user, or even mulU^processor 
systems. 

Second Generation Mufti-Pfocessor. With the BOS M Card, 
multi-processing is finally free of the Master/Slave and hand¬ 
shaking parameters so prevalent in first generation multiprocessors. 
Inter-syeiem communications are FIFO buffered; the old "Master" 
is now a slave to the user, and the system functions without ''S-100 
bus overrun" or system generated wait states. 

The Universal Processor is now a reality I As a single-user system, 
the EOS M is unmatched in performance (up to ten times the speed 
of other microcomputers). As a multi-user system, this power can 
be translated into a low cost multi-terminal capability. As a multi¬ 
processor, the system leaves the realm of''microcomputer" and 
competes in performance with a minicomputer! You can start with a 
single-user computer and expand to a multi-user/multi-proceBsor 
computer system when needed. 




Ij! Digital 


TURBOpOSis 
aptflductof 
Software 2000 




The Udiveisal Product BOS has what you need — anything 
from a single M Card to a complete turnkey computer system. 
Diskette, rigid disk, tape and telecommunications sub-systems 
are afl available. Compatible software includes CP/M*, MP/M* 
CP/NET*, BOS/TURBODOS, complete monitor, languages, 
applicatioiLpaekages, and more! 


Iciness Operating Systems., Inc. 

\ East Platte Avenue 
lorado Springs, Color«db 6090B 
Io rflni»Caib 


Toll Free Number: 1-800-525-3898 


Tbo BOS M System does what a Univeracd Donor must do it provides high peiiormance for all 

\ sysl^ types^-single-t^r/multi-user, and mialti-processor. M Systems start at less than $5,000.00 for 




















































ALTOS BUSINESS 


^ PROVIN VALUE 


PRODUCED IN THE HEPRT Of SIliCQM VPLLEV. CRLIFORNIP U.S.P. 
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Now—A four station, 
hard disk business computor 
with ietter quattty printer, 
tominais and get-roiiing 
software for iess 
than $15 a day.* 

'Price approximate and may va/y in yoar area. C^ity tease based on; $t7.000 principal, 20% annual interest. 5-year term. 

includes: Altos ACSBOOO-IO computer, letter quality printer four predston temnirials and get-rolling software. 

Does not Include tax, Installation, training and maintenance. 


Introducing the Altos 
Business Computer Special. The 
most powerful, reliable, easy-to- 
use system in its price range. 
And Altos now offers on-site, 
nationwide service. 

The hardworking engine of 
our system is the Altos 
ACS8000-10 computer. It can 
cost-effectively hook-up with 
from one to four stations, as 
your needs demand. Its rapid 
access, 10 MByte Winchester 
hard disk is capable of storing a 
3,000 page load. 
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Our get rolling business soft¬ 
ware package includes multi-user 
systems software. Wordstar’* for 
word processing and Microplan’* 
for business analysis. And when 
you need more, your local Altos 
representative can route you 
through to hundreds of other 
business and accounting pro¬ 
grams, to meet virtually any 
requirement. Plus Altos also lets 
you communicate with other 
computers, mainframes, and 
even allows networWng. 


Get on the right track! Join 
thousands of professionals, insti¬ 
tutions and businesses who rely 
on Altos computer systems. Call 
our toll free number or write 
today for the Altos sales and 
service depot nearest you. 

All aboard! 


Wordstar is a trademam of MicroPro International Corp. 
Mlcmplan Is a trademark of Chang laboratorls. Inc. 

© 1901 Altos Computer Systems 


Packed with 
fresh ideas 
for business 

lALEOSl 

COMPUTER SYSTEMS 

2360 Bering Drive 
San Jose. Caiifornia 95131 

800 - 538-7872 

(In Calif. 800-662-6265) 
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pie word, it may be entered directly 
on the line. If the string contains 
blanks or special characters, then the 
string must be enclosed in quotation 
marks. If the string is null, the string- 
value field contains quotation marks 
with no space between them. 

When data is numeric, the string 
value is one of the following upper¬ 
case, unquoted words; 

V; indicates a numeric value, 

NA: not available. Indicates that 
the value marked is not available; 
the number value is 0, 

ERROR: the result of an invalid 
calculation; the number value is 0. 
TRUE: the logical value; the 
number value is 1, 

FALSE: the logical value; the 
number value is 0, 


Special Data Values. If the type- 
indicator field is — 1, then the data is 
one of two special data values, BOT 
or EOD- BOT flags the beginning of a 
tuple, and EOD flags the end of the 
last tuple in the file. 

Sample Programs Using DIF 

Listings 1 and 2 are BASIC pro¬ 
grams that illustrate the use of DIF, 
Listing 3 is a Pascal program that 
shows a Pascal procedure to use a DIF 
file, 

A teacher has written the program 
in listing 1 to create a DIF file that 
contains the names and tests scores of 
students. Because it is heavily com¬ 
mented, the program should not be 
difficult to follow. It prompts the 
teacher to enter a file name, the 
number of students, and the number 


of test scores for the students. The 
program organizes the data into one 
tuple for each student; a tuple con¬ 
sists of one string value for the stu¬ 
dent name and one numeric value for 
each test score. The number of vec¬ 
tors is one more than the number of 
test scores per student; the extra vec¬ 
tor is for the student's name. 

For example, if three test scores are 
entered for a student, there are four 
vectors, and a typical tuple might 
contain the following information: 

Stephenson 

75 

82 

60 

This program enters student 
records into a file by prompting the 

Tcjtt continued on page 206 


Listing 1: A BASIC program that uses DIF. This program prompts the user for a student's rtame and test scores and then copies the 
information into a DIF file. 

100 REM - THIS PROGRAM CREATES A DIF FILE CONTAINING THE 
110 REM - NAME AND TEST SCORES OF A GIVEN NUMBER OF STUDENTS. 

120 REM - IT PROMPTS FOR A FILE NAME, THE TOTAL NUMBER OF 
130 REM - STUDENTS, AND THE NUMBER OF TEST SCORES FOR 
140 REM - EACH STUDENT. IT THEN PROMPTS FOR A STUDENT'S 
150 REM - NAME AND TEST SCORES, AND WRITES THEM TO THE 
160 REM - FILE AS A TUPLE. 


1000 

PRINT 

"OUTPUT 

FILE NAME:"; 

;REM ^ 

GET PILE NAME. 


1010 

INPUT 

F$ 






10 20 

OPEN ' 

"0",1,F$ 



:REM - 

OPEN FILE FOR OUTPUT. 


1030 

PRINT 

"NUMBER 

OF 

STUDENTS: 

t 



1035 





:REM - 

PROMPT FOR NUMBER OF 


1040 

INPUT 

NT 



;REM - 

TUPLES. 


1050 

PRINT 

"NUMBER 

OF 

TEST SCORES PER , 

STUDENT:"; 


1060 

INPUT 

NV 



:REH - 

NUMBER OF VECTORS IS 


1070 

NV = NV + 1 



: REM -- 

NUMBER OF SCORES + 1. 


1080 

GOSUB 

3000 



:KEM - 

USE SUBROUTINE TO 


1090 





:REM - 

OUTPUT DIF HEADER. 


2000 

FOR I 

= 1 TO NT 


:REM - 

OUTPUT A TUPLE FOR 

Listing I tonfiVtueti on page 188 
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Remember the 
$500pocket calculator? 


Hie same thing just happened to computer software. 


Everyone reoiembers when 
pocket calculators first came out 
They were so impressive and futur¬ 
istic, people were happy to pay 
$500 for one. But it didn't t^e the 
electronics industry long to offer a 
smaller, more fully-featured calcula¬ 
tor for only $25. 

Demand and Suppfy. 

As more and more individuals 
and businesses turn to small com¬ 
puters for their various needs, the 
small computer industry will turn 
out more and more computer soft¬ 
ware. This increased volume natu¬ 
rally lowers the cost per unit. And 
the rapid growth of the CP/M® com¬ 
patible computers has meant even 
greater sales volume for these pop¬ 
ular and valuable software 
packages. 

Here is what All Systems offers; 


Wordstar 3.0® $190 

Quite simply, the best word processing pro- 
grain for the small computer. Price shown is 
for the Apple system, $249 for all others. 

SuperCalc' $190 

The state of the art in electronic worksheet 
programs, with features and enhancements 
that previous programs Just did not have. 

-VUAccount- $199 

The greatest software buy in the country. It is 
a fuUy-integrated accounting package with a 
General Ledger. Accounts Receivable/Order 
Entry. Accounts Payable/Purchase Order, 
Payroll, Inventory, Fixed Assets, and even a 
Mailing List program-all for one price. 

-Data Manf^r $199 

A powerful and professional data base man- 
a^ment program that's wonderfully simple to 
operate. Matures include: data base building, 
lists, comparative analysis fby generating his^ 
tory ^ performance reports), various file 
maintenance, fast assembly language (sort/ 
merge), fast data retrieval, record selection, 
report writing and forms handling. 

*Both VisAccount and Data Manager come 
with a 45-dpy conditional money hack guaran¬ 
tee. Wc know of no other software com¬ 
pany whh the confidence to pro vide a 
similar guarantee. 


All Systems offers these programs 
for the following computers : 

Apple |[ Heath/Zenlth 

Radio Shack Models I, Superbraln 

Il&JJI North Star 

Osborne I IBM 

Hewlett Packard 125 

Most CP/M Compatible Computers 

How To Order 

To find the dealer nearest you, or to 
order, call toll free ^ 

800 221-2486^ 

In New York or for further informa¬ 
tion, call 212'685-0090. You may 
use your Visa, MasterCard, 
American Express, or (for an 
additional charge) order C.O.D, 

Or you may send a check or 
money order to: 



All Systems 

332 East 30th St., New York N.Y. 10016 


CP.^M Is a rcgislered tradecnark of Digital Reaearch. Wordstar is a negislf red trademark of Mkro Pro Inlamational. SuperCalc is a trademark ofSoroim, Int 

Viscount is a trademark Pf CSCA. Ail Systems is a divisiop of Computer Services Cpjporation of ArtieriCB. ■ 24 bauxs. 7 days a week. 
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Listing J continued: 

2010 :REM - EACH STUDENT. 

2020 T = -1; V * 0; S$ = "BOT" 

2025 :REM - OUTPUT BOT SPECIAL 


2030 GOSUB 4000 

2040 PRINT "NAME OF STUDENT 

2050 INPUT S$ 

2060 T = 1: V = 0 

2070 GOSUB 4000 

2080 FOR J = 1 TO NV-1 

2090 PRINT "SCORE #";J; 

2100 INPUT V 

2110 T = 0: S$ = "V" 

2120 GOSUB 4000 

2130 NEXT J 

2140 NEXT r 

2150 T = -1: V = 0: S5 = "BOD" 
2160 GOSUB 4000 
2170 CLOSE 1 
2180 STOP 

3000 

3010 PRINT#1,"TABLE";PRINT#1,"0 
3020 PRINT#1,"TUPLES";PRINT#1," 
3030 PRINT#1,"VECTORS"SPRINT#!, 
3040 PRINT#1,"DATA"SPRINT#!,"0, 

3050 RETURN 

3500 

3510 

3520 PRINT#1,CHR$(34);CHR$(34) 
3530 RETURN 

4000 

4010 

4020 


sREM - DATA VALUE. 

#"flj 

sREM - GET NAME OF THIS STUDENT. 
sREM - OUTPUT AS STRING DATA 
sREM - VALUE. 

IREM - PROCESS EACH SCORE. 

sREM - GET SCORE. 

sREM - OUTPUT SCORE AS A DATA 

s REM - VALUE. 

sREM - OUTPUT EOD SPECIAL DATA 
s REM - VALUE, 
sREM - CLOSE THE OUTPUT FILE. 
sREM - DONE. 

sREM - ROUTINE TO OUTPUT HEADER. 
,l"sGOSUB 3500 
,"sNTsGOSUB 3500 
0,";NV5GOSUB 3500 
"sGOSUB 3500 

sREM - ROUTINE TO OUTPUT A 
sREM - NULL STRING (""). 
sREM - PRINT 2 QUOTATION MARKS. 

sREM - ROUTINE TO OUTPUT A DATA 
sREM - VALUE. T IS THE TYPE 
sRBM - INDICATOR, V IS THE 


Listing 1 continued on page 190 
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mall, Dark and 
andsome 


RHINO XR-1 

HIGH-TECH ROBOT ■ FOR EDUCATION. RESEARCH & INDUSTRY 



le Rhino* XR-1 high tech robot, 
ough small in size, is built with the 
me operating technology as large 
dustrial robots. And it features an 
5232C interface (using 3 wires) 
aking it compatible with the 
ogramming capabilities of any 
>mputer from the small PET*, 
jpte ll*, or TRS-SO" to the big 
M's. The Rhino" XR-1 is available 
r immediate delivery. Write for 
ore information on your company 
tterhead to the address below. 

matures: 

Digital Choppers on All Axes 
Powerful DC Servo Gear Motors 
Controller Card with Intel 8748 CPU 
Eight Motor Control Capability 
(Rhino' XR-1 has 6 motors) 
Operators Manual and Tool Kit 
Rigid K" Aluminum Space Frame 
Construction 

Built-In" Functional Self-Test 
Program 

ptions; 

Custom Hand 

Computer Controlled Carousel, 
Conveyor, or Lateral Slide Base 

pecs; 

Reach: 22.5" Maximum, 32" High 
Grasp; 2 lbs.—open 3" 

Lift; 2 lbs. at extension 

rice; 

?j400.00 (FO B. Champaign, IL.; 
ellvered via UPS in Continental USA) 
inois residents add 5% sales.faX 

-- *i^-" 

IcIudes everything you need to run 
>ur Rhino’ XR-1 (Except your 
amputer) 


fe reserve the right to alter price and 
secifications without notice. 




Sandhu Machine Design. Inc. Sales Dept. 
State, Champaign, IL. 61820 
;352-8485 
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Listing 1 continued: 
4030 


:REM 


NUMBER VALUE, AND S$ 
4040 :REM - IS THE STRING VALUE. 

4050 PRINT#1,T;",";V 
4060 PRINT#1,S$ 

4070 RETURN 
5000 END 


Listing 2; A BASIC program whose input is the DIF file created fey the program in listing 1. This program calculates an average test 
score and a letter grade for each student. 

100 iREM - THIS PROGRAM READS A DIP PILE CONTAINING THE 
110 sREM - TEST SCORES OP A GROUP OF STUDENTS, CALCULATES 

120 jREM - AN AVERAGE SCORE FOR EACH STUDENT, MATCHES THE 

130 iREM - AVERAGE TO A LETTER GRADE, AND PRINTS THE 
140 ;REM - STUDENT'S NAME, AVERAGE, AND LETTER GRADE. 


500 DIM T{100) 

510 DIM V{100) 

520 DIM V$ (100) 

530 

535 

540 GOSUB 5000 
550 GOSUB 6000 
560 FOR I = 1 TO NT 
570 GOSUB 7000 


575 

580 

590 

600 

610 

620 

630 

640 

650 

660 

670 


REM - MAXIMUM OF 100 VECTORS. 

REM - T IS THE TYPE INDICATOR, V IS 
REM “ THE NUMBER VALUE, AND VS IS 

REM - THE STRING VALUE OF EACH DATA 

REM - VALUE. 

REM - INITIALIZATION SUBROUTINE. 

REM - SUBROUTINE TO READ HEADER. 

REM - FOR EACH TUPLE, 

REM - GET ALL VECTOR ELEMENTS IN 

REM - TUPLE. 

REM - M IS THE SUM OF THE SCORES. 

REM - FOR EACH VECTOR VALUE, 

IF T(J)=i THEN PRINT V$(J) :REM - PRINT NAME. 

IP T{J)=0 THEN H = H+V(J) : REM - ADD SCORES'. 

NEXT J 

M = M/tNV-1): PRINT M :REM - PRINT STUDENT'S AVERAGE 
IF M<=50 THEN PRINT "THIS STUDENT'S PINAL GRADE IS F" 

IP M<=70 AND M>50 THEN PRINT "THIS STUDENT'S PINAL GRADE IS D" 

IF M<=85 AND M>70 THEN PRINT "THIS STUDENT'S FINAL GRADE IS C" 

IP M<=94 AND M>85 THEN PRINT "THIS STUDENT'S FINAL GRADE IS B" 


M=0 

FOR J = 1 TO NV 


Listing 2 continued on page 192 
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Cameo Makes Your Micro 
Big Enough for Big Business 




When you want a data base for your micro that 
will grow as fast as you do — look to Cameo. 
Whether your business is commercial, educa¬ 
tional or institutional — for large inventories, 
massive mail lists, extensive accounts receivable 
and effective cash management — Cameo has 
the system to meet your needs. 


Cameo’s Cartridge Disk Subsystem provides 
reliable mass storage for most popular micros*. 
The Cameo subsystem gives you up to 100 times 
the storage capacity of floppies, while retaining 
the same flexibility that floppy media provide. 
With Cameo’s system you can remove, copy and 
back-up massive amounts of data quickly and 
easily. And, byte-for-byte, cartridge ’ 
storage is more economical than floppy 
Even today’s new technologies cannot give you 
the reliability, flexibility and back-up capability 
that Cameo provides. 


Installation and start-up is simple. Cameo’s sub¬ 
system is compatible with most operating systems, 
eliminating the need for additional complex pro¬ 
gramming. Make Cameo your micro mass storage 
connection. Call today for the location of the dealer 
nearest you. 

*Apple, TRS-80 Model I & 11, Heath H89 and most S-lOO’s 


Cameo Electronics, Inc. 
1626 Clementine Street 
Anaheim, CA 92802 
(714) 535-1682 

European Distributor 
Cameo Electronic Vertriebs-Gmbh 
Escherstrasse 3, EK8121 Eberfing 
West Germany 

Tel: SS02-8363 TELEX: 59903 


o 

a/v\EO 

Sculptured Brilliance 
in Mass Storage 


Circle 62 on inquiry card. 




Listing 2 continued: 

680 IF M>94 THEN PRINT "THIS STUDENT'S FINAL GRADE IS A" 
690 NEXT I 
700 CLOSE 2 

710 PRINT "FINISHED CALCULATING GRADES" 

720 STOP 

5000 :REM - INITIALIZATION CODE. 


5010 

PRINT "FILE NAME"; 




5020 

INPUT F$ 




5030 

OPEN "I",2,F$ 

sREM - OPEN FILE FOR 

INPUT. 

5040 

NV = 0 

:REM - INITIAL 

VECTOR COUNT. 

SO 50 

NT = 0 

:REM - INITIAL 

TUPLE 

COUNT. 

5060 

RETURN 





6000 :REM - READ HEADER. GET NUMBER OF VECTORS AND TUPLES. 

6010 INPUT#2,T$ :REM - GET TOPIC. 

6020 INPUT#2,S,N ;REM - GET VECTOR NUMBER AND VALUE. 

6030 INPUT#2,S$ :REM - GET STRING VALUE. 

6040 IF T$="VECTORS" THEN 6500sREM - CHECK FOR KNOWN HEADER 
6050 IF T$="TUPLES" THEN 6600 sREM - ITEMS. 

6060 IF T$“"DATA" THEM RETURN 

6065 sREM - "DATA" ENDS HEADER. 

6070 GOTO 6010 sREM - IGNORE UNKNOWN ITEMS. 

6500 NV = N sREM - NUMBER OP VECTORS. 

6510 IP NV<=100 THEN 6010 sREM - CHECK FOR 100 OR LESS VECTORS. 

6520 PRINT "TOO MANY VECTORS. PROGRAM CAPACITY 100 VECTORS." 

6530 CLOSE 2 
6540 STOP 

6600 NT = N sREM - NUMBER OF TUPLES. 

6610 GOTO 6010 sREM - GET NEXT HEADER ITEM. 

7000 sREM - SUBROUTINE TO GET ALL VECTOR ELEMENTS IN A TUPLE. 

7010 GOSUB 8000 sREM - GET NEXT DATA VALUE. 

7020 IF Tlo-1 THEN 9000 sREM - MUST BE BOT, ELSE ERROR 
7030 IF S$<>"BOT" THEN 9000 

Listing 2 continued an page 194 
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engineered for excellence 



FEATURES • Byte or Word VVidtIi Operation • Extended Addressin^^or Port Selert • 100 ns Acxess and Cyc le Time (Maxi mum J 
■ Low Power Consumption • IEEE 696 Standard * Pour Layer tioarcl • Byte Parity Opt ion 


The B8H0 fiAM represents one ol the Best solutions ffjr ap- 
plications requiring a very high speed static: inejiifjry card 
of compact design and remarkably low cost. Suitable for a 
wide range of commercial applications, the BS8S) RAM is 
form, fit and functionally compatible with the IEEE 696 (S- 
lOOj bus standard. It automatically provides byte or word 
width access using the *sXTR(J signal. An exclusive ultra 
high speed bipolar memory mapping PROM allows the 
H8H0 RAM to be used with any current or future bank select 
scheme. The B880 RAM w^orks with all SI09 processors, and 
features a four layer tioard with full ground and pow'er 
planes for noiseless operation. Use of the new JEDEC^stan* 
dard 20 pin slimline IGK Static RAM chips has given us 
enough board real estate to offer a very wide variety of op¬ 
tions, making the B880 RAM a truly universal S-100 memory 
card. 


Available through California Digital ffor orders only, call 
tolLfree 800-121-,S041 ) and other fine' distributors, or di¬ 
rect. Spec:ificatic>n sheets on re(|uesE. Manuals may be pur¬ 
chased separately for $25.00 refuiidahle f ju order. 

AB f)IGITAf. DESIGiM l.ABS designs and manufactures com¬ 
puter products that provide technological leadership and 
indu.strial-grade ctuality combined with unexcelled perfor¬ 
mance. AB DIGITAL was first in the industry t<j cjffer a 2S6K 
Dynamic Memory (The B810 A and B8I0 B RAM cards). Our 
B880 R\M is far superior to any other G-IK Static Memory 
available. All AB DfGITAI. products are manufactured to 
higher quality standards than any otiier computer product 
on the industry. No “surplus'" components will ever Ije used 
on an AB DIGITAL card. All AB DIGITAL boards feature full 
interior ground and power planes in a multilayer board to 
eliminate noise and radiation, OEMs and distributors wish¬ 
ing to handle our line are invited to phone J. Mill. Sales. 



Digital Design Labs 

109 Cuyama Road Shell Bccich, c;:a 934-49 
(805) 773-1731 


Circle 2 on inquiry cerd. 
























Lishrtg 

2 confinued; 



7040 

FOR K = 1 TO NV 

:REM - GET EACH DATA VALUE 

7050 

GOSUB 8000 



7060 

IF T1>1 THEN 

9000 


7070 

T(K) = Tl 

;REM - SAVE 

TYPE INDICATOR 

7080 

V(K) = Vl 

:REM - SAVE 

NUMBER VALUE. 

7090 

V$(K) = S$ 

:REM - SAVE 

STRING VALUE. 

7100 

NEXT K 



7110 

RETURN 




8000 :REM - SUBROUTINE TO GET NEXT DATA VALUE* 

8010 INPUT#2,T1,V1 ;REM “ GET TYPE INDICATOR, NUMERIC 

8020 INPUT#2,S$ :REM - VALUE, AND STRING VALUE. 

8030 RETURN 

9000 ;REM - ERROR ROUTINE 
9010 PRINT ERROR IN FILE FORMAT" 

90 20 CLOSE 2 ;REM - END PROGRAM 

9030 STOP 
9040 END 


Listing 3: A Pascal program that reads data from a DIF file into an arra^ and then displays the data on the terminal The variant of 

Pascal used is Apple Pascal 1.1, 

{ This is a simple program which reads DIF file data into an array and 
displays the results on the terminal. It makes use of a procedure 
called "get__dif_array" which handles only numeric data. It is written 
for Apple Pascal 1.1 and may require modification to run on other systems. } 

program dif^readj 

const 

max_vector = 10; 

max_tuple = 10; 

type 

vector_index = 0 . -max_vectOr ; Usting J conHnued on page 196 


[ maximum number of vectors } 
{ maximum number of tuples } 
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Unking People & Inforniation 

Nestar Systems combines the technology of local networking 
with the sophistication of our system software to bring you a 
personal computer system which delivers maximum benefits at 
minimum cost. Word processing. Financial planning. Data entry. 
Distributed data processing. All this is possible with Nestar's 
Cluster/One personal computer systems and it is all available 

^ See us at COMDEX 81 in 

I 


Through Personal Computers 

today. When you’re ready for electronic mailp it's as easy as 
taking a package off the shelf. 

Calf or write us today for more information about Nestar’s 
Cluster/One personal computer systems, Nestar Systems. Inc. 
2585 East Bayshore Road, Palo Alto, California 94303-3266 
(415) 493-2223 TELEX: 171420 - NESTAR PLA 

Las Vegas: Booth 1566 


Listing 3 continued: 

taple_index = 0 -•max_tuple; 

dif_array = array[!•-max_vector^ 1..max^tuple] of real? 


var 

in_f ile 
f name 
matrix 


; text; 

: string[15]; 
: dif_array; 


nuin_vectots ; vector_index; 
num_tuples : tuple_index; 
code, i, j : integer; 


{ "Get_dif_array" reads a DIF file and returns the file data (currently 
only numeric) in an array. Also returns number of vectors and tuples 
— these must be specified in file header — and an error code, } 


procedure get_dif_array (var dif_file; text; var real_array: dif_array; 

var nvectors; vector_index; var ntuples: tuple_index; 
var return_code; integer); 


const 

special = -1; numeric = 0; chartstring 


{ currently defined data types } 
- 1; other = 2; 


type 

header_item - record 
topic 

vector_num 

value 

string^value 

end; 

data_value = record 
kind 

nuinber_value 
string_value 
end; 


string; 
vector_index; 
integer; 
string 

-1,,2; { currently defined data types } 

real; 

string 


var 

hdr item 


; header_item? 


Lijsftng 3 continued on page 198 
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TITLE: “THE PROGRAM WRITER/REPORTER 



Brnii 

1 i i tin P IT 

[77] 

1 J 1 X 

iil^H m 




Enables ANYONE to write complete, running, debugged BASIC LANGUAGE Pro 
grams In 35 to 40 minuies with NO PRIOR PROGRAMMING KNOWLEDGE OR 
ABILITY. 

IF you are one of the many who bought a microcomputer in the belief that with 
lust a hUle studying you could write your own programs, you now know that you 
can’t. 

IF you, as a businesman, thought you could have stock software modified at a 
reasonable cost with reasonable results, you know that’s not possible either. 

IF you are a hobbyist getting tired of the untold hours It takes to write a program, 
only to find it takes more hours to debug than to write. 

IF you are a skilled programmer you don’t have to be reminded of the repetitious 
time spent on each new application. 

IF you have left your micrcncomputer sitting somewhere gathering dust.. .meet 
THE PROGRAM WRITER/REPORTERV 

THE PROGRAM WRITEFWBEPORTER* is not just another data base generator. 
THE PROGRAM W R ITER/RE PORT E R*, at your direction, makes complete run¬ 
ning programs that are thoroughly documented, easy to modify at any time by YOUl 
THE PROGRAM WRITERJREPORTER* cuts programming time up to 90% for a 
skilled programmer, 

THE PROGRAM WRITER/RE PORTER* will make anyone a skilled programmer In 
30 to 35 minutes] 

THE PROGRAM WRITER/REPORTER* does the work! You can answer the simple 
direct questions and THE PROGRAM WRITERS REPORTER* CREATES,. AND ALL 
IN BASIC LANGUAGE 

Q. After THE PROGRAM WRI TER/RE PORTERS has produced a program, can it be 
modi fled? 

A, Yes, the resulting program is modular fully documented and readily accessible 
for alterations or deletions. 

Q. Does the program created use so much disc space that there is very little space 
left tor the record storage? 

A. No, the code produced is extremely compact despite complete documentation. 
If requested THE PROGRAM WRITER/RE PORTER'* will even ’pack" or compress 
information. You may even delete the ‘^remarks’’ making it even more space 
efficient. 

Q, Must I be expert of even conversant with Basic Language? 

A. No, all questions to and answers from the operator require no computer 
language knowledge, simple every day English will do. 

Q. What about math ability? 

A. If you can count your fingers and toes. you'tJ have no problems. 

Q. Will the programs which I produce with THE PROGRAM WRITER/REPORTER' 
be bulky, slow or amateurish? 


A, No, the resulting programs will be sophisticated and extremely fast operating. 
For example, should you create a mailing list or Inventory program, the lime for any 
record to be retrieved and displayed from a full disc would take a maximum of 
1 second. 

Q. Must the programs produced conform to a pre-determlned format and file 
length? 

A. No. you determine format and file size to fit your requirements. You may have as 
many as 22 fields or as tew as 1, 

Q. Can I develop my own business programs? 

A. For the most part. yes. 

Q What are the limitations? What programs can I produce with THE PROGRAM 
WRITER/REPORTER" ? 

A. Your own ingenuity and hardware limitations. tOO's of different prog ram s, 
TECHNICAL ASPECTS 

The Reporter Package - makes reports your way, 

Record access by a hashing algorithm guaranteeing fast record retrieval. 

Duplicate keys permitted 

Record deletion automatically supported. 

Record access and file maintenance is user transparent. 

Minimal disc overhead since there is no special assembly language routine calF 
ed. No ’ Basic ' overhead. 

Programs produced can be transported between 6000,6502,8030, Z&O, 8085, S0&6 
and Z8000 based systems. 

Can be used with Micro-Soft Basic and CP/M systems. 

Complete file maintenance Including up-date of any record In any field, delete 
and add new records even with duplicate key. 

OvAfiLOves 


if) 0 - 2 S 5-5119 


Vital ^ 

InforffldtioH Inc* 7899 Mastin Dr. Overlawi Park KS 6^204 
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Listing 3 continued: 
data val 


: data_value; 


tuple, vector : integer| 

{ "Read_integer" reads an integer terminated with a comma. The routine 
is required because this Pascal dialect^'s "read" procedure recognizes 
only <space>, eoln and eof as delimiters of integer values. ] 

procedure read^integer (var number: integer)? 
var 

sign, magnitude : integer ? 
ch : char? 
begin 

sign := 1? magnitude := 0? f initialize } 

read (difile, ch)j ( get 1st character } 

while ch do { comma is delimiter } 

begin 

case ch of 

; sign := -1? 

i magnitude magnitude * 10 + ord(ch) - ord(^0'') 
end; { case } 

read (difile, ch) { get next character } 

end? 

number := sign * magnitude { return result } 

end? { read_integer } 

{ "Read_string" deletes leading and trailing blanks and strips the 
quotes from quoted strings- } 

procedure read_string (var str: string)? 
begin 

readln (difile, str); 

while str[l] ^ ^ do { leading blanks } 

delete (str, 1, 1)? 

if str[l] = { strip quotes } 

Lisfmg 3 continued on page 200 
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▼ No business is too 

^l/knnnu 


small for a 


The economical business computer 

that does it all. 


Bookkeeping. Mailing Lists. Word processing 
Running your business is a lot more 
complex than running a lemonade stand, 

But it doesn’t have to be. Sure, you 
may already know you could use a 
computer. But did you know that 
the North Star HORIZON® can 
do the job better than many 
bigger computers? For much 
less money? 

The North Star HORIZON 
is easy to install and operate. As 
you grow, add programs, work stations, 
and memory. Today, more than 22,000 
HORIZONS are in operation worldwide 


And our sales and service support is there to 
help you. 

So look at the HORIZON before you buy 
a computer. You owe it to your¬ 
self. And to your business. 
For the dealer in your area, 
call toll-free (800)447-4700. 
In Illinois (800) 322-4400. 
In Alaska and Hawaii 
(800) 447-0890. Or write 
North Star Computers,Inc., 
14440 Catalina Street, 
San Leandro, CA 94577. 
Phone (415)357-8500. 
TWX/Telex (910) 366-7001. 



HORJ ZON Ls a i egistered trademark of North Star Computers* Inc. 


FOLLOW THE STAR 

Notmsiar 

Circle 307 00 inquiry card* 
















Listing 3 continuedi 


then begin 

delete (str, 1, 1)? 

delete (str, pos str) , length (str) 

end 

else If pos('' str) > 0 

then delete (str, pos(^ str) , length(str) - 
end; { read_string } 

procedure read__header_item (var item; header_itein) j 
begin 

read^string (item-topic); 
read_integer {item*vector^num ); 
readln (difile, item.value); 
read_string (item.string_value) 
end; { read_header_item } 

procedure read_data_value (var value; data_valoe); 
begin 

read_integer (value*kind); 
readln (difile, value.number_value); 
read_string (value.string_value) 
end j { read_data_value } 

begin { get_dif_array } 
return_code := 0; 
nvectors 0; ntuples ;= 0; 
repeat 

read_header_itern (hdr_item); 
if hdr_item.topic = "VECTORS" 

then nvectors := hdr_item.value 
else if hdr_itern.topic = "TUPLES' 
then ntuples := hdr_itern.value 
until hdr_item.topic = 'DATA'; 

if (nvectors = 0) or (ntuples - 0) 
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- pos('"', Str) + 1) 

{ trailing blanks } 
pos(' ', str) + 1) 


{ get topic } 

{ get vector number } 
{ get value } 

{ get string value } 


{ get data type ] 

{ get number value } 
{ get string value } 


{ assume no problems } 
{ initialize } 

{ read header } 

{ vector count } 

{ tuple count } 

{ check counts } 




Osborne Welcomes You. to 
the World of Microcomputers 


INTRODUCTORY BOOKS 

Business System Buyer's Guide 

by Adam Osborne and Steven Cddk 

Purchasing a connputer for any busi¬ 
ness is a complex process, but this 
book wHI heip. Before you buy any 
computer, read this book. You'll never 
make a better inwestment 

#47-0, $7 95 G 

Introduction to Microcomputers 

Volume 0: The Beginner's Book 
by Adam Osborne 

Here's the book to start with if you 
know nothing about microcomputers 
but wish to learn. Provides the con¬ 
cepts you'll need to understand this 
technology #26 S, $7.95 □ 

An Introducifon to Mlcroeoiripuiers 

Volume I: Basic Concepts 
by Adam Osborne 

The world's best selling textbook on 
microcomputers uses concepts that 
are common to air microprocessor 
systems. Shows what a microcom- 
puter can do, and how it does what it 
does. This edition i$ the most com¬ 
prehensive and up-to-date introduc¬ 
tion to microprocessor systems avail¬ 
able anywhere. #34-9. $12 99 □ 


PET/CBM^"' Personal Computer Guide 

by Adam O^horna and CarroU Donahue 
A step-by-step guide which takes you 
from the “on" switch to assembly lan¬ 
guage subroutines for your Com¬ 
modore system It's a BASIC tutorial 
and covers many recent CBM pro¬ 
ducts. #55-1. SI5.00 0 

PROGRAMMING BOOKS 



BASIC Programs 

ed by John HeMbom 
An important collection of the most 
valuable programs for scientists and 
engineers. Easily used on most pop¬ 
ular microcomputers #63-2, $15.99 □ 

Some Common BASIC Programs 

by Lon Poole and Mary Borthers 
76 well designed and brilliantly doc¬ 
umented programs that solve a variety 
of problems in statist Jos, finance, and 
math, 

Generalized BASIC Edition 

#06-3, $14.99 □ 


Practical BASIC Programs 

Here are 40 useful and fully docu¬ 
mented programs designed to run on 
most nnicrocomputers Especially use- 
ful in small business and household 
applications. (Generalized BASIC). 

#36-1. $15.99n 

Osborne CP/M^“ User Guide 

by Thom Hogan 

The most complete and up-to-date 
CP/M book you can find. It will make 
your first use of CP/M easy. If you 
already own CP/M, it will help you 
modify your system. #44-6. S15 99 □ 

tit'** 

' CBASIC '" User’s Guide 

by Adam Osborne, Gordon Eubanks and 
Martin McNiff 

Co-authored by Gordon Eubanks, the 
creator of CBASIC. this is more than 
a self-teaching textbook, it is the de¬ 
finitive reference of the CBASIC lan¬ 
guage. #61-6. $15 00 0 

BUSINESS BOOKS 


ASSEMBLY LANGUAGE 
PROGRAMMING SERIES 

by Lance Levenlhal and CD-authors 
You needn't know anything about 
assembly language to use these 
books. Each one is a straightforward, 
self-teaching textbook that is both 
precise and easy to understand. 

ASSEMBLY LANGUAGE 
PROGRAM SERIES 


68000 . 

.#62-4. $16.99 □ 

6609 . 


6502 . . 

.,... #27-6, $16.99 D 

Z80 ... 


zaooo . .. 

.. ...#36-5. $19.99 □ 

6000 . 

.#12-8, $15,99 □ 

aoaoA/aoas....... 

#1(T1, $15.99 □ 

The 8006 Book 

by Russell Rector and George Alexy 


Part assembly lang uage text and part 
hardware reference, this book covers 
alf of the SO06’s most important fea¬ 
tures. #29-2, $16,99 0 



by Lon Poole and co-au!hors 
Osborne's three business systems are 
renowned for excellence in design 
and documentation. Our books ex¬ 
plain in detail how to use the pro¬ 
grams. They contain complete pro¬ 
grams listings, supporting technical 
documentation, and specific infor¬ 
mation on changing and installing 
the programs. 

t^ayroll with Cost Accounting 

WSS’-S. $20.0C □ 

Accounts Payable and 

Accounts Receivable #29-3, $20.00 □ 

General Ledger #24-1, $ 20.00 □ 


Circle 328 on Inquiry card. 


Osborne MeGraw-Hill Dept. B21 

630 Bancroft Way, Serk^Eay, CA 94710 
Call Tall Frea: 660-227-2&9$ 

in California (415) 548-2805 


Name_ 

Ad d ress_ 

Cityrsiate/Zip_______ 

Plus; □ .75/iterr 4rh class □ $1.5tVilem UPS 
□ S2.S0/jtem AI r Msi I □ $ 10. DOyi lem Ove rseas 
(Calltornia residents add applicable lax.} 

Total amount enclosed I_ 

Or charge my DVisa □Masiercbarge 

Card#_Exp. Dt= _ 


Book#, Pricer 


Bunning Wild- 

Tlie Next Industrial Revolution 

by Adam Osborne 

An insider's look at the microelec¬ 
tronics revolution. Will the coming 
years prove to be a dream or a night¬ 
mare? Running Wild tells the story, 
#26-4, $3.95 O 


PET/CBM'" Edition #40-3. $14.99 □ 

TRS-SO '' Level II Edilion#54^3, $14,99 □ 

Atari''^ Edition #53-5, $14 99 □ 

All 76 programs ready to run on: 

PET/CBMfloppy disk # 33 - 0 , S22 S9 0 


PET/CBMcassette #25-X. $15.00 □ 

TRS-30'^ Level II casselte 

#32-2, $15.00 □ 


GUIDES 


Apple ir'* User's Guide 

by Lon Poole. Martin Me Niff and Steven 
Cook 

Compfements your Apple 11 owners 
manual. Our gu'de will tell you more 
about your Apple 11 or Apple II plus 
computer than any other single 
source. It covers all the special fea¬ 
tures of the Apple computer, 

#46-2, $15.00 □ 


























Listing 3 continued; 

then return_code ;= 1 

else begin 

for tuple 1 to ntuples do { read data } 

begin 

read_data_value (data_val); { BOT } 

for vector := 1 to nvectors do 
begin 

read_data_value {data_val); 
if data_val*kind = numeric 

then real_array[vector, tuple] data_val,number_value 

end 

end; 

read_data_value {data_val) ; { EOD } 

if (data_val-kind <> special) or 
{data_val,string_value <> ""EOD") 
then retorn_code ;= 2 

end 

Listing 3 continued on page 204 


MARYMAC INDUSTRIES, INC. 


In Texas Orders 
Questions & Answers 
1 - 713 - 392-0747 


21969 Katy Freeway 
Katy (Houston) Texas 77450 


To Order 
1 - 800 - 231-3680 
800 - 231-3681 


SAVE BIG DOLLARS ON ALL TRS-80" HARDWARE & SOFTWARE 

TRS-80 BY RADIO SHACK, Brand new in cartons delivered. Save stale sales lax.Texas residents add only 
5% sales tax. Open Mon.-Sat. 9-6. We pay freight and insurance. Come by and see us. Call us for a refer¬ 
ence in or near your city. Ref: Farmers State Bank, Brookshire, Texas. 


WE OFFER ON 
REQUEST 

Federal Express (OvernighI Delivery) 

Houston Intercontinental 
Airport Delivery (Same Day) 

U.P.S. BLUE (Every Day) 

References from people who have 
bought computers from us probably 
in your city 


Telex 774132 (Fleks Hou) 

* TFtS 80 IS t Begulered Tradtmsrk ol Tmdr Cwp 

ED McMANUS 


B 

0 

0 

0 

0 



In etock TR8-80 Model 
II and III 

No Tax on Out of Texet ShipmontsI 


10 % 15 % 

OR MORE 

We Specialize In Overseas Shipments 

Telex 77-4132 (Fleks Heu) 


WE ALWAYS 
OFFER 

0 NO extra charge tor Matter Card 
or Visa 

0 Wa use Direct Freight Lines. No 
long waits. 

0 We always pay the freight and 
insurance 

0 Toll free order number 

0 Our capability to go to the giant 
TRS-BO Computer warehouse S 
hours away, in Ft. Worth, Texas, 
to keep /ou in stock. 

JOE McMANUS 
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Pume®DataTrak" SiSSIII 

loppy Disk Drives p-^ducts, nc 


The DataTrak" 5 double-sided double-density drive uses 

state-of-the-art technology to give you superior data integrity through im¬ 
proved disk life, data reliability, and drive serviceabifity using 5V4"media 
Qume's independent head load yields wear characteristics far superior to 
competitive drives. This superior wear performance produces savings on both 
diskette usage and drive maintenance. 


Improved data reliability, resutting from superior amplitude and bit shaft 
characteristics, optimizes operator efficiency and reduces processing time for 
end-users. 


And Data Irak's unique modular design means simplified field servicing for 
you and your customers. 


Design Features 

Expanded storage capacily • Two-sided, double-density 

Proven head carriage assembly * Ceramic head with tunnel erase • Dual^head 
flex mounting arrangement • Superior head load dynamics 

Precise lead screw actuator • Fast access time — 12 ms track-to-track • Low 
friction and minimum wear • Low power dissipation 

Addittanal features • Industry standard 5’// media format • ISO standard write 
protect • Door lock out for media protection • Requires DC voltage only • 
Daisy Chain up to 4 drives • Heads load on command independent of loading 
media 


Product Specifications 

Performanee Specifications * Capacity: Unformatted: 437.5K or 500K bytes; Qume 
Formatted: 286.7K or 3277K bytes • Recording Density: 5456 8P1 • Track Den¬ 



sity: 48 TPI • Cylinders: 35 or 40 • Tracks: 70 or 80 • Recording 
Method: FM or MFM • Rotational Speed: 300 RPM • Transfer Rate: 
250Kbils/EeGond • Latency (avg.): 100 ms • Access Time: Track-to- 
track 12 ms; Settling 15 ms • Head Load Time: 50 ms 


The Data Trak" 8 


double-sided double-density drive uses 
state-of-the-art technology to give you superior data integrity through im¬ 
proved disk life, data reliability, and drive serviceability. 


Qume's innovative approach to controlling head load dynamics yields wear 
characteristics far superior to competitive drives. In independent evaluation, 
Data Irak 8 is setting tnd ustry standards for tap test performance. This su peri or 
wear performance produces savings on both diskette usage and drive 
maintenance, 


Improved data reliability, resulting from superior amplitude and bit shift 
characteristics, optimizes operator efficiency and reduces processing time for 
end-users. 

And Data Irak's unique modular design means simplified field servicing for 
you and your customers. 


Design Features 

Expanded storage capacity • Two-sided, doubte-density 

Fully IBM compatible • IBM 3740 and System 32 drives • IBM 3600 and 4964 
drives • IBM System 34 drives 

Proven head carriage assembly • Ceramic head with tunnel erase • Dual-head 
flex mounting arrangement • Superior bead load dynamics 

FasL precise steel belt drive • Fast access time — 3 ms track-to-track • Low 
friction and minimum wear • Low power dissipation 

Additional teatufes • ISO standard write protect • Programmable door lock • 
Negative DC voltage not required • Daisy Chain up to 4 drives • Side-by-side 
mounting in standard 19" RETMA rack • Compatible with Shugart 
SA850/SA851 



Product Specifications 

Performance SpecificBlions • Capacity: Unformatted: 1.6 Mbytes/disk; 
IBM Format: 1.2 Mbytes/disk • Recording Density: 6816 BPi • Track 
Density: 48 TPI • Cylinders: 77 • Tracks: 154 • Recording Method: 
MFM • Rotational Speed: 360 RPM • Transfer Rate: 500Kbits/sec- 
ond • Latency (avg,): 83 ms • Access Time: Track-to-track 3 ms; 
Settling 15 ms; Average 91 ms • Head Load Time: 35 ms • Disk: 
Diskette 20 or equivalent 


assiii 

computer ■ 
products, inc. 


1198 E. Willow, Signal Hill. CA 90806 

Call Toll Free 1800 ) 421-7701 


AUTHORIZED DISTRIBUTOR FOR QUME 
CALL FOR PRICE AND DELIVERY 

( 213 ) 505-6431 „ ( 714 ) 891-2663 In California 
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Listing 3 continued: 


end: { get_dif_array } 


begin { (3if_read } 


writeln: { get DIF file name } 

write ("'DIF file name: 
readln (fname); 

reset (in_file, fname ); { open and point to EOF } 


get_dif_array {in_file, matrix, nijm_vectors, nLim_taples, code) ; 


close (in_file)? { close DIF file } 

case code of { display results } 

0: begin 

writeln; 

Lisfing 3 continued on page 206 



At lost, a full S^IOO system 
has been put together on o 
single board with the 
introduction of the Super 
Net/I and the Super Net/ll.« 
the space and money 
savers. The Super Net/I 
has eliminated the need 
for tour boards in 


operotlons 
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$129 

expires 


IMPOSSIBLE 


NO. JUST INCREDIBLE 


6K RamBoard 


FOR APPLE II 
COMPUTERS 


Dealer Inquiries Invited 


INCItEDIBLE IS RIGHT! 

If you've considered upgrading your Apple II lo 64K 
you probably have also considered the price^ Almost all 
of our competitions boards are selling for around $200. 
We are announcing incredible news for Apple owners by 
offering our 16K RamBoard for only $129^95. 

SOFTWARE COMFATtBtLiTY,.. 

HO PROBLEM, 

Let's face it... all RAM boards give you one things 16K 
more of Random Access Memory. They're all alike in 
how they Install, what they are compatible with and how 
they operate. The RamBoard is compatible with all Ap^ 
pie II languages and software. The RamBoard enhances 
the Apple II by allowing larger languages, data bases, 
and programs. It greatly Improves the capabilities of 
CP/M, PASCAL, FORTRAN, COBOL, and programs like 
VisiCalc, VIsiFile, and any large business or scientific 
program applications. 


COMPARE THE COMPETITiON, 

The RamBoard offers all that you need to enjoy 64K of 
user ram In your Apple II at an affordable price- The Con- 
Conip RamBoard is constructed with high quality com¬ 
ponents and utilizes hi^speed dynamic RAM, {200ns). It 
comes complete with installation and operation instruc¬ 
tions, and to make good news better is covered by a One 
Year Warranty. 

HOW IS THE TiME TO BUY, 

They won't be available from your local dealer at this in¬ 
troductory price (suggested retail $149.95). So before it's 
impossible order your RamBoard today. To order or form 
more information please call or write. 

ConComp iindu^tries 
&33B Center Or- 
La Mesa, CaiiL 920Ai 
(7fdl AB4 B7iS 

















Listing 3 continued* 


writeln fnameslB, " contains nuTn_vectors: 3, 

vectors and , nuin_tLiples; 3 # '' tuples*^); 
writeln {^The data values follow in tuple order:""); 
writeln; 

for i ;= 1 to nuni_tuples do 
begin 

for j := 1 to num_vectors do 
write {matri}t[j, i] ;10:2) ; 
writeln 
end; 
writeln 
end; 

1; writeln (""Error. Tuple or vector count not found,^); 

2: writeln (^Error, Data not properly terminated.^) 
end { case } 


end, { aif_reaa ] 

Text continued from page 186: 
user for a student's name and test 
scores, and then copying the informa¬ 
tion into a DIF file. 

Listing 2 takes the output DTF file 
from listing 1 and calculates an 
average score for each student and a 
letter grade for each student. Then 
the program prints the name, 
average, and letter grade for each stu¬ 
dent. 


Listing 3, in Pascal, reads data 
from a DIF file into an array and 
displays the data on a terminal. 

A close look at these listings will 
convince you that using DIF can 
simplify many programming tasks. 
Whatever your favorite program¬ 
ming language, try using the DIF for¬ 
mat when you write your next pro¬ 
gram. You'll find the format conve¬ 


nient and clear, and you may make 
your program attractive to a large 
body of software users who have 
already stored much of their essential 
data in the DIF format. The ac¬ 
companying text box tells you how to 
obtain additional information about 
joining the community of program¬ 
mers who use DIF. B 


For Further Information about DIF 

The DIF Clearinghouse coordinates 
and distributes information about DIF 
and commercial!]/ available programs 
that use DIF. For information, send a 
request to the DIF Clearinghouse, FOB 
527, Cambridge MA 02139. Include 
$6.00 along with your name, address, 
and ZIP code. 

The DIF Clearinghouse will send 
you the DIF Technical Specification, 
providing a more detailed description 
of the DIF format, as well as current in¬ 
formation about programs that sup¬ 
port DIF. The clearinghouse will also 


send you any updates published during 
the following year. 

The clearinghouse would Uke to add 
to its growing list of programs that 
support DIF. No royalties or fees are 
charged for using DIF, but the clear¬ 
inghouse does make three requests of 
authors of commercially available pro¬ 
grams that use DIF. 

first, please send a one-page descrip¬ 
tion of your program to the DIF Clear¬ 
inghouse. Describe what the program 
does, what computers it runs on, haw 
it uses DIF, and how it can be pur¬ 
chased. 


Second, because DIF is a trademark 
of Software Arts Inc, the designa¬ 
tion must be used if DIF is mentioned 
in any material you publish about your 
program. The material also should in¬ 
clude the statement 'DIF is a 
trademark of Software Arts Inc/' 
Finally, if you are unable to test 
your program with the VisiCalc pro¬ 
gram, please write the DIF Clear¬ 
inghouse before advertising your pro¬ 
duct as supporiing DIF. Any program 
employing DIF should be capable of 
transferring data to and from the 
VisiCalc program. 
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-— Tfel^ded Systems 

TeleVideo Systems, Inc., 1170 Morse Avenue. Sunnyvale, GA 94086 
408/745-7760; 800/538-8725 (toll-free outside Catlforniay 


The Multi-User Computer 
With The MmmOST * 


The TeleVideo family of multi-user 
business computer systems brings 
you the highest job throughput... 
eveiy user controls a private com¬ 
puter while sharing a common data 
base!!! The CP/M®'|’ operating system 

fCP/M® is a RegisteredTrademark of Digital Research, Inc, 

® is a Registered Trademark of TeleVideo Systems. Inc 


A'ljj|f(-UB«r. rtluMi-lask. tTlulU-procesBor Operallhg Sysl«m'Technology 

opens the window to the largest array 
of business applications available for 
microcomputers. 

TeleVideo Systems prooides the 
computing solution! 

Mationwide service by General Electric 
Companyls Instrumentation and Communication 
Equipment Service Centers. 









A Survey of Data-Base 
Management Systems for 
Microcomputers 


Advertisements for data-base 
management systems (DBMSs) seem 
more numerous all the time. At first 
glance, you would expect the adver¬ 
tised systems to perform similar func¬ 
tions. Yet, their prices range from $15 
to $15CX). What justifies such a price 
range? What functions do each of 
these systems actually perform? Some 
of them claim to solve almost every 
problem facing businesses and in¬ 
dividuals today. Which problems will 
the available DBMSs solve? Most of 
the DBMSs available for large com¬ 
puters have principal goals of provid¬ 
ing data integrity, data security, and 
data independence. Do the DBMSs 
available for microcomputers meet 
these same goals? 

To answer these questions, we re- 
quested information from forty-eight 
companies that had advertised a 
DBMS for microcomputers. Our goal 
was not to judge systems against any 
preconceived DBMS standard, but 
rather to develop an overview of each 
system based on its user manual and 
compare all the systems feature by 
feature. 

Eighteen companies sent us a user 
manual, and several included a disk 
of software as well. The text box on 
this page lists the names and ad¬ 
dresses of these companies with the 
names of the products. 

General Features 

Table 1 lists some important gen- 


Kathryn S Barley 
DataWise 
FOB 426 

Windermere FL 32706 
James R Driscoll 

Department of Computer Science 
University of Central Rorida 
Orlando ¥L 32816 


eral features of the twenty DBMSs, 
including hardware requirements, 
prices, available extension packages. 


tyi>e of data organization, method by 
which the user enters commands, and 
language in which the software is 


Company 

Apple Orchard 
131 Highland Ave 
Vacaville CA 95686 

Business Computer 
Services Co 
9020 EBY 
Overland Park KS 
66212 

Condor 
FOB 8310 

Ann Arbor MI 40104 

Cromemco 
280 Bernardo Ave 
Mountain View CA 
94040 

Des Moines 
Computer 
4456 Parklawn Dr 
Des Moines IA 50321 

High Technology 
FOB 14665 
Oklahoma City OK 
73113 

Innovative Software 
9805 Holly 
Kansas City MO 
64114 

Jini Micro-Systems Inc 
POB 274-K 
Bronx NY 10463 

Ken Knecht 
6 South St, Box 68 
Milford NH 03055 


Product 
The Informer 

Data Handler 


Condor Series 
20/DBMS 

Cromemco Data 
Base Manage¬ 
ment System 

Micro Manager 


Information 

Master 


Total Informa¬ 
tion Management 
—TIM 

Jinsam 2,0 


Dynamic Data 
Base 


Company 

Micro AP 
9827 Davona Dr 
San Ramon CA 
94583 

Micro Architect 
96 Dothan St 
Arlington MA 02174 

Microcomputer 
Technology Inc 
3304 W MacArthur 
Santa Ana CA 92704 

Micro Data Base 
Systems, Inc 
POB 240 

Lafayette IN 47902 
Muse 

330 N Charles St 
Baltimore MD 21201 

Personal Software Inc 
1330 Bordeaux Dr 
Sunnyvale CA 94086 

Radio Shack 
700 One Tandy Ctr 
Ft Worth TX 76102 

Systems Plus 
1921 Rock S t 
Suite 2 

Mountain View CA 
94043 

The Bottom Shelf 
FOB 49104 
Atlanta GA 30359 


Product 
Selector IV 


Interactive Data 
Manager—IDM-IV, 
IDM-M2 

The Microcon¬ 
ductor 


MDBS 


Micro Informa¬ 
tion System 

CCA Data Man¬ 
agement System 

Profile 
Profile II 

The File Man¬ 
agement System 
—FMS-flO 


Data Manager 
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mUlTira0CC550R 



• SIMULTANEOUS Timeshared & Multiprocessor 
Operation 

• FULL UCSD'** PASCAL II Compatibility with 
IBS™PASCAL, SEMAPHORES, CONCURRENCY, 
CHAINING, TRUE WORD PROCESSING 

• 5,10,20, Mbyte FIXED DISK SYSTEMS, 5", 

8" FLOPPY DISC SYSTEMS 


( 415 ) 443-3131 

INDEPENDENT BUSINESS SYSTEMS, Inc. 
1328 Concannon Blvd., Livermore, CA 94550 



• TWO Timeshared Users on EACH Slave Processor, 
plus 128K RAM plus PARITY, 2K EPROM, Full 
Interrupts, Hardware Floating Point, IEEE S-100, 
Software Bank Boundary, 2 Serial Ports for 
Synchronous or Asynchronous Protocol 

• VIDEO TAPE ARCHIVING 

• CP/M™ Compatibility with MuDOS™ 

• LARGE DEALER MARGINS and 
GOOD DEALER SUPPORT 

lnlero/(ecl? 


OUR DEALERS: FOREIGN * Philip Beksh, London EofllamJ. Tel; 44 1 7413707 • EEI, Sherlsh. UAR, TeL 364688 • Ellf. Inc., Montreal. Quebec,Tel: |B14)337-3214* FOM, Madrid, Spain, 

Te1:4022497*J HSystems, Etobicoke, Ontario, Cenada, Tel: £4l6|i i21-053B • S.A.Micro Service, Paris, France,Tei; 205 38 71 • Servonjc, Munich, West Germany, Tel: 0^483253*GBK,The 
Netherlends,T bI: 20-733376 • Teirace Computer Svci,, LTD,Terrace, BC. Tel: 1604) 635-7806 • DOMESTIC - CE63, San Jose, CA, Tel; (408) 267-3547 * Donald Coffman. Cupertino, CA, Tel: 

(408) 253-2327 • ERS, Brea, CA, Telt (7141 624-2470 * Innovative Interfaces, Berkeley, CA. Tef: (4161 624-8416* ICE Services, Galtha^rsburg. Maryland, Tell (301)81^-2896* Khaisa Consultants. 
Cambrldfle. MA, Tel: (6171 864-3638 * Unk Systems, Sante Monica. CA,Tel: 1213) 453-1361 • EDS, Fraaer. PA, Teh (215) 206-7300 * Quail-Type. Inc.. Uvemiore. CA. Teh (4t5) 447-6121 eSPI. San 
Dioflo.CATeJ: (714| 268-4346 • Khatsa IftHrnatEonar, Herndon, VA, Teh (703)437-0404* _____ . , , , , , , , , ___ _ ___ 

UCSD PASCA Lise trademark of Regenta of U. of C CP/M Is a trademark of Digital Research , Inc. MuDOS is a tredemarX of MuSY S Corp. IBS Is a trademark of IBS. One, 








SUPPLIERS 


PARTS 



Figure 1: A visual representation of files in a network data-base management system. 
The user can move through the network of files. For example, a user positioned at part 
number 124 in the Parts file can find out all the suppliers of that part by moving through 
the Supplier-Parts file to the Suppliers file. 



PL/M SOFTWARE PORTABILITY FOR ONLY $500 


Thie Versatiile Software Package Features 

* PLVM Optimizing Compiler 

• Relocating Croas-Assemblen and Linker 

* Intel®Compatible PL/M Syntex 

• RDM-able Object Code 
« Library Manager 


COTVIPICeS UfMOER 

^ PRODUCES CODE FOP 

CP/M, CDOS, IMDOS 

TEKTROfSIlX OOS/BD [B5BO] 
TEKDOS [BOOS) 

^ BosOi eoas, zso, 

esQaj eBDe, 

W iBOe, 9900 



Q9w«l9pmBnt Qppup 

^010 HanpPoK Straat, San I3lagp| CA 
aa 11 o. Or Call f7l 43 aea-PLMX 
TWX S10-33B-1 BSD 


\vricten. The table groups the systems 
by the kinds of computers on which 
they run, with the group that runs on 
the greatest number of computers 
listed first. With the exception of 
Condor and Microconductor, all the 
systems that cost more than $250 will 
in principle run on any popular small 
computer. However, requirements 
for specific hardware (for example, 
an 8-inch disk drive) or a specific op¬ 
erating system {such as CP/M) may 
in some cases prevent these DBMSs 
from running on the smallest model 
of some personal computers. 

Most of the items in table 1 are easy 
to interpret, but a few require com¬ 
ment. 

The extension packages listed in 
column 8 fall into three categories: 

• word processors 

• utility programs; for example, pro¬ 
grams that rearrange a user's data to 
conform to a new definition 
•statistical packages 

We found no extension packages 
available for applications such as 
general ledger, inventory, or appoint¬ 
ment scheduling, whether in the form 
of separate programs that use the 
DBMS's files or batch-command files 
for use within the system. 

In the ninth column, headed Type, 
the systems that are simplest to un¬ 
derstand are the type "file," All the 
records that can be used at the same 
time will belong to just one file, and 
that file constitutes the data base. For 
example, you might have one file that 
contains many records, and each of 
these records could consist of a sup¬ 
plier number, supplier name, address, 
and phone number. 

Type "multifile" systems allow the 
use of more than one file* A data base 
of this type could include a file on 
suppliers, and a second file of records 
on parts. Each part record could con¬ 
tain a part number, part name, quan¬ 
tity on hand, and quantity on order. 
To indicate where each part comes 
from, a third file could be used as a 
cross-reference. Each record in this 
third file would contain a supplier 
number and part number, 

A system of the type "relational" 
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Selected by NASA, 
tennedy Space Center 
Vith Multiple Applications Related 
o the Columbia Space Shuttle Project 

iEE YOUR NEAREST COMMODORE DEALER 
OR A DEMONSTRATION. OUR IBM EX- 
rCUflVE VERSION WILL SOON BE 
VV 


















Runs On 1 

CO 

09 

O 

JC 

o 

c 

in 

8-lnch Disks 1 

Hard Disk 

MaKimum 

# Disks 

Minimum 1 

Memory I 

4) 

.2 

'»i^ 

Q- 

Extension 

Packages/Price 


Type 

Command 

Entry Method 

Language 

MDBS 

1 

Y 

y 

Y 0 

? 

$900 

RTL 

QRS/S600 

DRS 


Network 

Type Out 

Machine language 


FMS-80 

2 

- 

Y 

- 16 

40 K 

$750 

- 


Multifile 

Menu and Type Out 

Machine language 

Selector IV 

2 

- 

Y 

Y Comb 

40 K 

$550 

- 


Multifile 

Menu and Type Out 

CBAStC 

TIM 

2 

Y 

Y 

Y Comb 

48 K 

$400 

WordStar 


File 

Menu 

Microsoft BASIC 


Condor 

3 

Y 

Y 

- 4 

64 K 

$695 

- 


Relational 

Type Out 

Z80 Machine 
language 


Data Handler 

4 

Y 

— 

- 2 

32 K 

$ 25 

— 


Rle 

Menu 

Applesoft BASIC ; 
Commodore BASIC 


CCA 

5 

Y 

- 

- ? 

32 K 

$100 

- 


Fite 

Menu 

Machine language 

Microconductor 

5 

Y 

- 

-- ? 

32 K 

$400 

- 


File 

Menu and Type Out 

- 


Information Mstr 

6 

Y 

- 

- 2 

48 K 

$150 

Data Master/S 100 

Rle 

Menu 

Applesoft BASIC 

The Informer 

6 

Y 

- 

^ 2 

16K 

$ 50 

- 


File 

Menu 

- 

Micro Info Sys 

6 

Y 

- 

- 2 

48 K 

$100 

- 


File 

Menu 

Applesoft BASIC 


Jinsam 2.0 

7 

Y 


- ? 

24 K 

$195 

Mathpack/$40 
Statpack/$50 
Wordpack/$50 
Label Gen/$50 

File 

Menu 

Commodore 

BASIC: sorts and 
inputting in 
machine language 


Cromemco 

S 

y 

Y 

- 4 

64 K 

$ 95 

- 


Rle 

Menu 

Cromemco BASIC 


Micro Manager 

9 

- 

Y 

Y Comb 

40 K 

$249 

- 


File 

Menu 

- 


Data Manager 

10 

Y 


- 4 

32 K 

$ 49 



File 

Menu 

- 

Dynamic DB 

10 

Y 

- 

-- 1 

32 K 

$ 25 

- 


File 

Menu 

- 

IDMUV 

10 

Y 

— 

4 

32 K 

$ 69 

— 


File 

Menu 

Radio Shack BASIC; 
sorts In machine 
language 

IDM’M2 

10 

— 

Y 

- 4 

64 K 

$199 

— 


File 

Menu 

Radio Shack BASIC; 
sorts in machine 
language 

Profile 

10 

Y 

- 

- 4 

16K 

S 80 

- 


File 

Menu 

Machine language 

Profile II 

10 

- 

Y 

- 4 

32 K 

$179 

5cripsit/$300 

File 

Menu 

Machine language 

'“Comb'' in column 5 means support for 5-inch, 0-inch, or hard disks in combination. 




1 Any with machine’s DOS* 

2 Any with CP/M* 

3 zeo 

4 Apple, PET, TRS-eO 

5 Apple, TRS-80 


6 Apple 

7 Commodore PET 

0 Cromemco 

9 Ohio Scientific 

10 TRS-80 


Where any means any one of the following: 
Cromemco Z80 

Apple 6502 

TRS-SO 8006 

0080 North Star 

0085 Zilog 


Table 1 

: Some general features of the twenty data-base management systems participating in the 

survey. 
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POWER-ONE 
D.C. POWER SUPPUES 


Our customers select their favorite models 


The choice wasn't easy. Not with 105 open frame 
linears and a full switcher line to choose from. Stiil, 
the top models of the past year — proudly pictured 
below — have been named. 

Actually, this Is a statement of Power-One*s most 
popular D.C. power supplies — as determined by our 
customers. Obviously, applications vary widely, from 


small floppies and micro-computers to large main¬ 
frame systems. 

But one thing they all have in common. They're built 
by Power-One, Which means the most reliable power 
supplies available, at the lowest cost possible. 

So take a look at our entire line. Send for our new 
1981 Catalog and Facilities Brochure for details. 


Switchers 

• Hi-Tech Design 

• High Efficiency - 75% min. 

• Compact/Light Weight 

• 115/230 VAC input 

• 20 msec Hoid-up 

• Totaily Enciosed 
Packaging 

• Two Year Warrantee 

• 24 Hour Burn-in 


Disk-Drive 

• Powers Most Popuiar 
Drives 

• 7 “Off the Shelf** Models 

• Powers Drives & ControlEer 

• UL & CSA Recognized 

• 115/230 VAC input 


Open-Frame Linear 

• Industry Standard 
Packages 

• 115/230 VAC Input 

• ± .05% Regulation 

• Two Year Warrantee 

• UL & CSA Recognized 

• lndustry*s Best Power/Cost 
Ratio 


DUAL OUTPUT 



±12V @ 17A or 
± 15V m 1.5A 

HBB15-1.5 : $49.95 


SINGLE OUTPUT 



so. SOW: $115.00 
3F, lOOW : $170.00 
SK, 200W : $250,00 


5%'' FLOPPY SUPPLIES 



CP340, 1 Drive : $44 95 
CP323. Up to 4 Drivers : $74.95 


SINGLE OUTPUT 



12V @ 1.7A 28V @ l]0A 

15V @ 1.5A 250V @ 0.1A 

HB Series : $24.95 


TRIPLE OUTPUT 



5V @ 2A 

±9V to +16V m 0,4A 
HTAA-16W ; $49.95 


MULTIPLE OUTPUT 

150 Watts 

.. 

5V m 20A -12V m 3A 

12V @ 5A 5V to 24V @ 3.5A 
User Selectable 

SHQ-150W : $29500 


8.0'' FLOPPY SUPPLIES 



CP205, 1 Drive : $69 95 
CP206, 2 Drives : $91,95 
CP162^ Up to 4 Drives : $120.00 


SINGLE OUTPUT 


.r:i 

tc 


5V @ 6A 24V @ 2.4A 

12V @ 3.4A 2SV @ 2,0A 

15V 3.0A 48V m 1.0A 

HC Series : $44.95 to $49.95 


TRIPLE OUTPUT 



5V @ 3A 
+ 12V ® 1A or 
± 15V ® 0.8A 

HSAA-40W : $69.95 


QUME PRINTER SUPPLY 



SV ® 10A 

±15V @ 4.5A/16A Peak 
SP305 ! $345,00 

WINCHESTER SUPPLIES 

2 Models to Power any 
ManufaGtyrer*s Drive 



CP379, CP384 : $120.00 


DUAL OUTPUT 



+ 12V @ 1,0A or 
± 16 V @ o.aA 

HAA1 5-0.8 : $39.95 


POWER FAIL MONITORS 



system power toss, 

• Monitors AC line and 
DC outputs. 

* Allows tor orderly data- 
save procedures 

PFM-1 : $24.95 PFM-2 : $39.96 
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permits a user to look at information 
as tables, regardless of how it is ac¬ 
tually stored on the disk. For the sup¬ 
pliers and parts information, a rela¬ 
tional DBMS could produce tables 
that look like the files of a multifile 
system. But in a relational system, 
these tables might be stored on disk in 
ways other than one file for each 
table. Condor, for example, keeps 
several files for each table. Condor is 
a limited relational system, but the 
company plans to release a version 
that can perform all the commands 
necessary to qualify as a fully rela¬ 
tional system. The names of Condor’s 
commands suit a business environ¬ 
ment; for example, the command 
'TOST" will update one table with 
another. 

Systems of the type "network/' on 
the other hand, let the user view the 
data as a network of files. The sup¬ 
pliers and parts information could be 
envisioned as shown in figure 1. 

The network system allows the 
user to navigate through the records 
contained in the Suppliers file or 


Parts fOe with commands such as 
FIND NEXT RECORD or FIND 
PREVIOUS RECORD. In addition, a 
user positioned at a record in the 
Parts file where the part number is 
124 could find the addresses of sup¬ 
pliers of that part by linking through 
the Supplier-Parts file to the Suppliers 
file. MDBS qualifies as a full network 
system. Its extension package, QRS, 
enables a user with no knowledge of 
the network navigational paths to 
query the data base with English-like 
commands. 

The systems in the first three com¬ 
puter groups, types network, rela¬ 
tional, and multifile, are the only sys¬ 
tems that can access more than one 
data file at a time. This is important 
for tasks of the following types: 

•Posting from one file to another. 
•Printing a report that is made up of 
fields from more than one file. 
•Creating one large list from several 
smaller ones, 

• Producing a list that consists of 
records that meet certain criteria 







FINE BUSINESS COMPUTING 
6340C AMERICANA DRIVE 3T5C 
WILLOWBROOK, ILL 60514 
312-749-7444 


when those criteria are based on re¬ 
quirements from more than one file. 
For example, producing a list of the 
names and telephone numbers of sup¬ 
pliers from whom you can purchase a 
specific part. 

According to the "Command Entry 
Method" column of table 1, some of 
the systems give the user a menu from 
which to choose a command, others 
require the user to type out com¬ 
mands, and a few systems let the user 
enter commands either way. 

Features Related to Ease of Use 

Software packages capable of per¬ 
forming amazing feats are worthless 
if using the software is more difficult 
than solving the original problem. 
Table 2 provides information about 
features that make DBMSs easier to 
use. 

When reading the table, however, 
keep in mind that a few of the fea¬ 
tures are unnecessary on some of the 
DBMSs, One such feature is the abili¬ 
ty to customize the DBMS for a spe¬ 
cific terminal (column 1), If a DBMS 
runs only on a TRS-80 Model I, there 
is no need to customize the software 
for other terminals. In effect, the 
DBMS is already customized. 

Most features in table 2, however, 
would benefit users of any system. 
An example is column 3, "Error 
Recovery*" Error-trapping can pre¬ 
vent a system from crashing when the 
user tries to enter data of the wrong 
type. The cause of most crashes is an 
error the system failed to trap. The 
user manuals of six systems warn that 
certain errors in data entry will cause 
a system crash; six other manuals 
(question marks in the table) leave the 
issue in doubt. 

But there are also six DBMSs that 
do provide error-trapping. Some sys¬ 
tems provide error-recovery func¬ 
tions to deal with hardware failures, 
such as loss of power. Some systems 
allow the user to recapture data 
entered earlier. MDBS offers exten¬ 
sive error-trapping facilities. The 
manual devotes 75 pages to explain¬ 
ing the system's error messages. 

Should the user of a particular sys¬ 
tem be a programmer? A "Y" in col- 
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state-of-the-art hardware 
demands state-of-the-art software 


Operating Systems & Support Software from Technical Systems Consultants 




To perform to its fulJesf capabHi- 
ties, your hardware demands 
software designed to meet the 
specialized requirements of 
today's microprocessors. State-of- 
the-art software from Technical 
Systems Consultants keeps pace 
with the rapid advancements In 
computer technology so your 
hardware can live up to its full 
potential. Our complete line of 
state-of-the-art software includes: 

The UniFLEX^^ Operating System 

UnIFLEX, a true mufti-user* multi¬ 
tasking system for the 6809 and 
68000 microprocessors, supports 
such features as: 

• hierarchical file systems 

• device independent I/O 

• four Gigabyte disk capacities 

• full file protection 

• Inter-task communication via 
pipes 

• i/O redirection 

• task swapping 

• full random-access files 

• comprehensive shelf command 
language 


UnlFLEX, structured for large-scale 
microprocessor systems, will not 
run with minimal systems and thus 
has avoided design compromise. 
(Off-the-shelf versions and OEM 
licenses are available^ 

The FLEX'^'' Operating System 

FLEX, a powerful, easy-to-use 
operating system designed for 
the 6800 and 6809 microproces¬ 
sors, includes: 

• dynamic filespace allocation 

• random files 

• batch job entry 

• automatic space compression 

• English error messages 

• user environment control 

• disk resident commands 

• flexible device I/O 

• printer spooling 

Plus, FLEX can accommodate 
hard disks as well as floppies. The 
System is available off-the-shelf 
for a variety of systems and In a 
field-adaptable version. (OEM 
licenses available.) 

FLEX and UnlFLEX are trademarks of 
Technical Systems Consultants, Inc. 


Support Software 

Technical Systems Consultants 
offers a full line of state-of-the-art 
support software compatible to 
FLEX and (JniFLEX, some of which 
are: 

• native C and Pascal compilers 
for advanced programming 

• extended BASIC for business 
and educational applications 

• text editing and processing 
software 

• sort/merge package for busi¬ 
ness applications 

• variety of absolute and relocat¬ 
able assemblers 

• debug and diagnostic 
packages 

... and more. Write or call today 
for our brochures describing 
our complete product line. 


Box 2570.1208 Kent Avenue 
West Lafayette, Indiana 47906 
(317] 463-2502 Telex: 27-6143 
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Ititroduciiig4 new programs £rom the 


These new progranTS are going to do 
for you just what our VisiCalc^^ program 
has done: make your computer wc^rk 
harden so you can work sm^uter! 

The}'’ll enable a personal com¬ 
puter to take over more of those 
tasks eating up so much of your 
time. That'll give you more time to 
concentrate on the tasks wiiere your 
skills, experience and intuition can 
do tlie most good* Things like think¬ 
ing, planning and managing. 

A personal computer c'an help 
you do :ill these things better. And 
Personal Software programs will 
help you do them best! 


VisiDex* The VisiDex^^ program 
makes it a snap for you to remem' 
her anything^ and everything, 
you don i want to forget* 

Its a free-form personal filing 
program with nearly unlimited cross 
referencing. 

VLsiDex “tliinks"’ and ""remeni' 
bers" just the way you ask it tO'—so 
you can access it anyway you want, 
and find exactly what you want— 
instantly! 


VisJPlot. The VisiPloi ' '^ program 
make*s it easy to see what your 
numbers really say. 

Jt adds real meaning to financial 
analysis, forecasting, budgeting and 
business planning* Because VisiPlot 
rakes hard-to-gi'asp numbers and au¬ 
tomatically turns them into easy-to- 
comprehend charts and graphs, 
right before y^our eyes! 

All kinds of charts and graphs, 
with ail kinds of flexibility’ in titling, 
shading, and color—all at the touch 
of a few bunons! 


OP.' kSWl nmsONAL SOFTWARE JN't- 

Apple H i ItideiUilrli Apple 14 nnpi)ter line 


Ask your favorite retail computer ticaler for a demonstration of the Personal Software programs, 
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people hroug^ yoviUnCalc! 


Visiljrend/yisIPlot. If you want 
sophisticated trend forecasting and 
statistical analysis—and you know 
how hard it is to cretUe diem by 
hand—you’ll want to get your hands 
on the VisiTrend/VisiPlot''''* program! 

This prtigrani will enable you 
to rapidly perform regressions and 
time series analysis, plus providing 
you with comprehensive charting 
and graphing capabilities. 


VisiTeim. The VisiTerm^*^ program 
enables you to reach out to the 
world. 

With VisiTerm, you'll be able to 
u.se your personal computer to com¬ 
municate with larger computers, to 
tap into data networks, to communi¬ 
cate with odier personal computers. 

VisiTerm gives you all the 
benefits of a personal computer, 
plus all the advantages of an intelli¬ 
gent terminal, all in one package. 




S:i50MAl 


All of these programs are currently 
available for the Apple II and 11 Plus. 
Besides dieir many individual ben¬ 
efits, these new programs deliver 
an even greater total benefit. Thai’s 
because many of them interact 
with each Other and with our new, 
enhanced version of VisiCalc. 

Together, diey give you an 
unprecedented family of personal 
computing capabilities; making the 
computer work harder, so you 
can work smarter! ^ 


Or call us at (408) 745-7841 for the name of the PersonaJ Software dealer nearest you. Or write us at 1330 Bordeaux Drive, Sunnyvale, CA 94086, 
Circle 449 on Inquiry card. 



urrm 13 of table 2 shows that the 
system belongs to one of the follow¬ 
ing three categories: 

•Designed to be used by a program¬ 
mer, Some systems assume the pro¬ 
grammer will modify the system to 
suit the user's needs. Some of the 
smallest, least expensive systems 
{such as Data Handler) are of this 


type. Dynamic Data Base, for exam¬ 
ple, instructs the user to modify the 
system in order to sort, 

• Does not require any knowledge of 
a programming language but is too 
difficult for a novice to understand. 
Microconductor and IDM-M2 fall in 
this category. Their user manuals 
contain computer jargon that would 
baffle anyone but a programmer. 


•Designed in such a way that only a 
programmer can benefit from every¬ 
thing the system offers, FMS-80 s user 
manual, for example, has explana¬ 
tions for three different levels; 
novice, experienced FMS-80 user, and 
programmer, 

A 'T" in column 4, "'Programming 
Language Interface," indicates that 



Can Customize System 1 
to Terminal 1 

Can Customize System 1 
to Printer 1 

h. 

> 

o 

u 

Q 

€C 

O 

h- 

k- 

LU 

Progfamming Language 

Interface 

Storage Transparent 1 

to User 1 

User-Designed Screens 1 

for Data Entry 1 

Help Command 1 

Levels of Data Security 1 

Sort Maintained 1 

Ascending and 1 

Descending Order 1 

Derived Data 1 

Alternate Views I 

User Should 8e 1 

Programmer 1 

Batch Commands 

1 Available 

MDBS 

Y 

Y 

Y 

Y 

Y 

N 

N 

512 

Y 

Y 

Y 

Y 

Y 

Y 










FMS-eo 

Y 

Y 

Y 
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Y 
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Selector IV 
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N 
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TIM 
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Y 
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Y 
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Condor 

Y 

N 

Y 

N 

Y 

Y 

Y 

N 

N 

Y 

Y 

Y 

Y 

Y 












Data Handler 

N 

N 

N 

N 

N 

N 

N 

N 

N 

Y 

N 

N 

Y 

N 










CCA 

N 

N 

Crashes 

Y 

N 

N 

N 

N 

Y 

Y 

Y 

N 

Y 

N 

Microconductor 

N 

N 

7 

N 

Y 

N 

Y 

N 

N 

Y 

Y 

Y 

Y 

Y 







Information Mstr 

N 

Y 

Y 

Y 

Y 

N 

N 

N 

Y 

Y 

Y 

N 

H 

N 

The Informer 

N 

N 

7 

N 

N 

Y 

N 

N 

N 

N 

N 

N 

N 

N 

Micro Info Sys 

N 

N 

? 

N 

Y 

N 

N 

N 

N 

Y 

Y 

N 

Y 

N 







Jinsam 2,0 

N 

Y 

Y 

Pkg Avail 

Y 

N 

Y 

3 

Y 

Y 

Y 

N 

N 

N 






Cromemco 

N 

N 

Crashes 

N 

Y 

N 

N 

N 

Y 

N 

N 

N 

N 

N 











Micro Manager 

N 

N 

7 

N 

Y 

N 

N 

1 

N 

Y 

N 

N 

Y 

N 












Data Manager 

N 

Y 

Crashes 

N 

N 

N 

N 

1 

N 

N 

N 

N 

N 

N 

Dynamic DB 

N 

N 

Crashes 

N 

Y 

N 

N 

N 

N 

N 

Y 

N 

Y 

N 

IDM IV 

N 

N 

Crashes 

N 

N 

Y 

N 

N 

Y 

N 

N 

N 

Y 

N 

IDM-M2 

N 

N 

Crashes 

N 

N 

Y 

N 

2 

Y 

N 

Y 

N 

Y 

N 

Profile 

N 

N 

? 

Y 

N 

Y 

N 

1 

N 

Y 

Y 

N 

N 

N 

Profile II 

N 

Y 

? 

N 

Y 

Y 

N 

4 

Y 

N 

Y 

Y 

N 

N 

Table 2: Features of data-base management systems that affect ease of t^se. In the "Error Recovery'' column, '^CRASHES" in¬ 
dicates that the user manual said certain errors in data entry would cause the system to ''hang" or "crash." 
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the system allows a programming 
language to access the data-base files 
either directly or through the DBMS. 
For example. Profile's user manual 
contains several lines of code to be 
embedded in a BASIC program, 
while Jinsam offers an interface pack¬ 
age on disk. MDBS can also be em¬ 
bedded in a host language such as 
BASIC, Pascal, or FORTRAN. This 
allows a program to access the DBMS 
with subroutine calls. 

By definition, a DBMS hides its 
method of physical storage from the 
user. The storage method is said to be 
"transparent to the user." Some of the 
manuals, however, have explained 
how their files are set up. These sys¬ 


tems are indicated in column 5. 

A user-designed screen (column 6) 
makes a system both more versatile 
and more pleasant to use. Normally, 
the fields of a record are placed one 
below the other on the screen. But a 
file may contain too many fields to fit 
on the screen at one time, preventing 
the user from simultaneously viewing 
them all. A screen designed by the 
user can position fields at any loca¬ 
tion desired. Several screens can be 
designed for viewing a record with 
many fields. Profile U allows charac¬ 
ters or lines to divide or highlight por¬ 
tions of the screen, and also supports 
reversed lettering. 

A help command, shown in col¬ 


umn 7 of table 2, is often provided by 
systems that require the user to enter 
commands, rather than choose from 
the choices on a menu. In response to 
the help command, the system pro¬ 
duces a list of commands the user 
might need. Condor allows users to 
design the help responses. The re¬ 
sponses can then include the names of 
the tables or files the user has 
specified. 

Data security (column 8) is impor¬ 
tant if more than one person will be 
using the system, and if only certain 
persons are allowed to see some parts 
of the data. Security provisions range 
from one level of protection, which 
permits a data disk to be read only 
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breakthrough for mass storage 
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with the proper password, to the 512 
possible levels of protection offered 
by MDBS. 

Some systems allow alternate 
views of the same data. For example, 
a user-designed screen can suppress 
specific fields from view. This is use¬ 
ful if a clerk's job is to update person¬ 
nel files, but the employer does not 
want the clerk to see sensitive figures 
such as the salaries of other 
employees. 

MDBS assigns each user a pass¬ 
word and also a read-access level, 
and write-access level from 0 to 255. 
A record with a read-access level of 0 
can be read by everyone. A read- 
access level of 5 prevents viewing by 
all but those with an access level of 5 
or above. 

To ensure data integrity, a system 
must offer protection against acciden¬ 
tal or malicious data entry. Profile II 
provides protected fields in which 
data, even though it can be seen, can¬ 
not be changed. Profile 11 also offers a 
limited menu that allows the user to 
query, print, or update, but prevents 
creation of files or formats. Condor is 


the only system that can accept a 
range of values for the purpose of 
validating data entry. 

All twenty systems provide a rou¬ 
tine to sort or order the data, but col¬ 
umn 9 of table 2 shows that only half 
the systems maintain the data in 
sorted order. A maintained sort as¬ 
sures that further entries will be in¬ 
serted in their proper order. 

Derived data {column 11) are data 
produced by operations on other 
data. Examples of derived data are 
the sum of a column, the number of 
records counted, etc. (Table Sc, dis¬ 
cussed later, shows the specific de¬ 
rived-data functions each system pro¬ 
vides.) 

The term 'tatch'' in the last column 
of table 2 may be unfamiliar to some 
readers, but the concept is easy to un¬ 
derstand. Batch commands are usual¬ 
ly offered by systems that require the 
use of commands rather than provid¬ 
ing a menu of choices. Simply stated, 
a user can write several instructions 
on the screen and then have them all 
carried out at once—in a batch. For 
example, the user can write com¬ 


mands on the screen telling the sys¬ 
tem to read a particular file, select all 
records in that file in which the state 
is Florida, list on the printer the 
names and addresses found in those 
records, place that same list in a new 
file, and name the new file FLORIDA. 
After entering this sequence of com¬ 
mands, the user can take a coffee 
break while the computer executes 
the entire sequence. 

Defining Data 

Table 3 presents information on 
available methods for defining the 
data a file is to contain. Most of the 
systems, as shown in column 2, allow 
the user to specify the data type of a 
specific field. Examples of data types 
are numeric, date, and character. The 
table abbreviates data types and lists 
the spelled-out names at the bottom. 
The calculated-field type means data 
in the field will be automatically cal¬ 
culated, as specified by the user, from 
the contents of other fields whenever 
data are entered or modified in those 
fields. Only two systems, CCA and 
TIM, offer this feature. Only one sys- 
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tern, FMS-80, allows data fields to 
vary in length. 

Many of the systems require that a 


field be defined as a key field, and 
several systems allow more than one 
field to be used as a key field. Other 


systems allow sorting or searching of 
any field. Data Handler allows no 
field definition; an entire record is en¬ 
tered as a stream of characters. Then, 
to access any particular part of the 
record as a field, the user must give 
the beginning column number and a 
length. 

Most of the systems specify a max¬ 
imum number of fields allowed. This 
number differs significantly from 
MDBS'S 255 to Data Manager's 10, 
Though the maximum allowed by 
IDM-IV is 20, there is also a max¬ 
imum of 10 alphabetic fields and 10 
numeric fields. IDM-IV would not 
allow, for example, 15 numeric fields. 
Microconductor limits its fields to 20, 
but then allows 20 subfields for each 
of the 20 fields. Many systems restrict 
the number of fields by the number of 
characters allowed per record, so the 
maximum number of fields in any 
specific file depends on the field 
length chosen. At the other extreme. 
Micro Information System always 
uses 22 fields. 

Not surprisingly, the number of 
records or files allowed depends on 
the number of disk drives used, the 
size of the disks, etc. 

"Definition Revision," the last col¬ 
umn of table 3, refers to revision of 
field definitions such as length and 
type. A "Y" in this column indicates 
that revision is possible after data 
have been entered and will not cause 
loss of the previously entered data. 

More Than One File at a Time 

Systems that can access more than 
one file at a time usually provide the 
features included in table 4. With the 
subfile feature, the user can create a 
new file from an old one. An example 
is dividing a long mailing list into 
shorter lists by state. The user can 
also combine files or create a new file 
consisting of selected records from 
more than one old file. For example, a 
user might select from two files the 
names and addresses of widget manu¬ 
facturers and place the names and 
addresses in a new file. 

Updating Data 

Table 5 shows the variations found 
in facilities for updating data. Some 
systems bar entry of some specific 



Field Name I 

Field Types Defined 

1 Key Field 

Multi Key Fields j 

Maximum # Fields I 

Allowed 1 

Revision Allowed 

MDBS 

Y 

Int Char Bin 

Real Log Y 

Y 

255 

Y 




FMS-80 

Y 

A N V Y 

Y 

255 

Y 

Selector IV 

Y 

A N J G K U Y 

Y 

80 

Y 

TIM 

Y 

N C D $ I S N 

N 

24 

Y 




Condor 

Y 

A N $ J An N 

N 

127 

N 




Data Handler 

N 

N 

N 

0 

N 



CCA 

Y 

A N C Y 

Y 

24 

Y 

Microconductor 

Y 

A $ % 1 # N 

N 

20 

N 


Information Mstr 

Y 

A N $ N 

N 

20 

N 

The Informer 

Y 

Y 

Y 

7 

N 

Micro Info Sys 

Y 

Y 

N 

22 

? 




Jinsam 2.0 

Y 

Y 

Y 

255 

Y 




Cromemco 

Y 

AN N 

N 

25 

? 




Micro Manager 

Y 

Y 

N 

75 

N 




Data Manager 

Y 

AN Y 

Y 

10 

? 

Dynamic DB 

Y 

AN N 

N 

? 

N 

iDM IV 

Y 

AN Y 

Y 

20 

N 

IDM-M2 

Y 

AN Y 

N 

40 

N 

Profile 

Y 

N 

N 


N 

Profile II 

Y 

A N Dec Y 

Y 

- 

N 

A Alpha G Date 

N Number LI or K Key 

G Calculated ! Inverted 

J or D Date An Alphanumeric 

S Dollar % \ # Basic lang extension 

V Variable Dec Decimal 

Table 3: Facilities for defining data fields. Systems vary widely in their provisions 
for defining key fields (to be used for sorting) and in the number of fields allowed. 
Only six systems permit revising the characteristics of a field without losing 
previously entered data. 
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•CP/M is B Fegisieried hudmiiffk of Digitfil Research 
SoftwareHoMJs 


Simply tt\v. ‘ 

They're the real sclutbn to the problems confronting every 
physician*® and dentist’s office. Each Is a unique package, 
developed through years of work in close conjunction with 
doctors and dentists. They 11 help you treat your patients nrtore 
efficiently and accurately, while saving you time 
and money in the process* 

versatility. 

Whether you are in private practice or a member of a busy 
group, there’s sufficient capacity to handle your needs. 
Thousands of patients can be accommodated on floppies, 
and even more on hard disk. MicroMed and MkrroDent 
can easily handle everything in your practice from billing to 
patient records to complex insurance forms . With miPions 
of hours of actual use in medical and dental offices 
throughout the country, they stand alone at the top, 
in a class by themselves* 

Solutions, not more problems 

We know you’re after solutions, not more problems. Our 
menus arc simplicity itself, and are designed for your 
convenience (not our programmers'). Tlie computer displays 
your options at every step* What could be simpler? 

Your own office staff can easily take care of the routine 
so that you can devote your valuable time to your patients* 

You txr^i t!ie boss. 

Forget about problems with outside billing services or 
manual record-keeping* You exercise absolute control over 
your billing procedures. Rnger-tip patient recall lets you know 
instantly whose accounts are due and what services were 
performed. Account aging is auton\atic, and past-due notices 
or statements are printed and addressed, ready for mailing. 
All types of reports may be requested to help you better 
understand your finances and c ash flo w. Daily backups 
are created automatically. 


Multiple Insurttr ce F' 

Many patients have several different types of insurance 
coverage. With MicroMed and MicroDentyou can enter almost 
any form, keep track of which patients it applies to, and get it 
processed and ready for mailing. When new forms come out 
(as we all know they will) y<^ don't have to pay for custom 
programming, y^ can modi^ the form print format yourself. 
With our exclusive Formulator^ ** system it takes just mbutes. 

Economic 

The biggest surprise of all is that Micrc^ed and MicroDent 
are just $1500 each. Plus, having your own office computer 
provides you with great tax advantages. If you like what you 
see, contact your nearest computer store. They can provide 
you with MicroMed or MicroDent on any CP/M® based 
computer for an amazingly economical price* Or, if you already 
have a computer, a demo disk and manual set is available 
for just $75, and allows you to run the entire program. 

The manual separately is $50, Send for one today, and 
make your practice perfect! 


Features: 

* Automatic billing for any patient load 

• Handles practices with up to 20 doctors 
t Accepts all insurance forms 

■ Exclusive "Formulator” form system 

■ Multiple insurance coverage 

* Insurance preauthorization 
Automatic statements with aging 

o Instant access to patient records 
- Full transaction and treatment details 
c Cumulative totals by doctor 
t Profitability analysis reports 
I Mailing list maintenance 
r Can be linked to word-processing 

* Appointment recall with reminders 

• Maintains hospital and lab codes 

• Keeps track of referring doctor codes 


Demo disk and manual set ^75! 


Dealerships are available to established computer vendors 
on a territorial basis. 






RO. Box 36275, Los Angeles, CA 90036 
(213) 731-0876 • TWX: 910-321-2378 




















characters as data; those characters 
are listed in column 1, 

All systems let the user update one 
record at a time, but column 2 shows 
that only seven systems provide a 
method for simultaneously updating 
ail records that meet specified 
criteria. Adding $5 to all records with 
a balance less than zero is a task that 
would require this multirecord capa¬ 
bility. Data Handler has a process 
called '"Mass Update."' First, a column 
and length are specified as a field. 
Then, for each sequential record in 
turn, the user can enter a replacement 


value for that field. This is not an 
automatic multirecord update, how¬ 
ever, because the user must change 
each record one at a time. 

To speed data update and entry, 
TIM, Jinsam, Selector IV, Informa¬ 
tion Master, and FMS-80 permit one- 
key copying of data from a previous 
record's field. 

Criteria for Selecting Records 

A selection criterion is a rule 
against which a record can be tested 
to see if it qualifies for selection. The 
selection criterion can be simple and 



More byte than any other 
system on the market, in fact. 
MCSave (Magnetic Cartridge 
Save) is not just another 
backup system—but a true 
file-oriented archive system. It 
gives you a full 67 megabytes 
of on-line archive/backup 
storage. So you can easily 
access, store, delete or 
transfer files with greater 
speed, and backup 
even the largest of 
most hard 
disks. MCSave 
combines the 
cost effective 
3M HCD-75 
Tape Drive with 
CP/M* to give 
you the kind of 



performance you can really 
sink your teeth into. MCSave 
can handle 13,000 files per 
drive, You can transfer 
file-by-file from disk to tape, 
tape to disk, or tape to tape, 
MCSave runs on any S-100 
Z-80 48KCP/M,*CDOS;or 
CROMIX* system. Ask your 
dealer about MCSave ,.. the 
backup system with 
more byte! ||||03 

Microcomputer 
Consulting 
Services 

8308 Juniper 
Ft. Worth, Texas 76180 
(817)498-6390 

Dealer & OEM 
inquiries invited 


*CPfM is a tractemafk of Ddgitftl t^esearch ‘COOS and C80MIX are iradefngrks ot Cramamoo, Inc- 


straightforward, such as 'Partjf > 
124." On the other hand, the selection 
criterion can be complex: "Partij^ > 
124 AND Part# < > 130 OR 

Part-name = widget." Relational 
systems usually permit the user to 
specify that the value in a field of one 
file match the value in a field of 
another file. Multifile systems pro- 



Subfile 1 

Combination 

of Files 

MDBS 

Y 

Y 




FMS-80 

Y 

Y 

Selector IV 

Y 

Y 

TIM 

Y 

N 




Condor 

y 

Y 




Data Handler 

N . 

Y 




CCA 

N 

N 

Microconductor 

N 

N 




Information Mstr 

N 

N 

The Informer 

N 

N 

Micro Info Sys 

N 

N 




Jinsam 2.0 

N 

N 



Cromemco 

N 

N 


Micro Manager 

N 

N 



Data Manager 

N 

N 

Dynamic D0 

H 

N 

IDM-IV 

H 

N 

fDM-M2 

N 

N 

Profile 

N 

N 

Profile II 

N 

N 

Table 4: Facilities for accessing more 
than one file at a time. Only five 
systems can make a new file from part 
of an old /i/e, and only five can com¬ 
bine old files or parts of old files to 
make a new file. 
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Circle 245 on Inquiry card. 
















































The World's First 


Macro Computer 




The Parallel Processing^ Syslam/48^ Is the world's first 
MacroComputer'^, an elegantly powerful and modularmultkusef 
computer for business and industry. It was designed from the 
start to out-perform other computer systems at three or more 
times its price. The operating system software is so friendly, 
versatile and fast that ifs called MAGIC®. 

In addition to outstanding new capabilities, MAGIC'S interface 
translator allows instant access to a large number of standard 
languages and applications for GL^ AH^ AP, PR, Inventory, 
Financial Planning. Fixed Assets. Property Management, 
Prospect Management, Order Entry, Word Processing and a host 
of others. Data Magic II® is provided with the Sy item/46, for 
comprehensive database management . . , and it makes new 
application programming a simple joy. 

Whether it's 2 or 3 users, or 128. MAGIC exhibits exceptional 
performance with transactional disk back-up to cartridge or9- 
track tape; full access security; logical partitioning of tasks and 
users; fast Multi-Key ISAM access to multiple disks in each node 
(10-250 Mbytes); 1-16 Workstations and Task Processors in each 
node; up to 16 nodes; local and central printers for both word and 
data processing; remote Workstations and nodes; 
communications; real-time calendar and clock; and exceptional 
rellabilitv herauRe of its moriularitv find rftfiundflncv nf ftnttuuare 


And that's the whole point! You can get exactly the 
performance and configuration needed now and it can expand 
easily to meet future needs, taking advantage of the technology 
revolution. Large or small, real-time, batch or mixed, there’s a 
Syitem/46 that's just right for the job. 

If you haven't seen our Parallel Processing System/46 
MacrpComputer in ACTION, then seeing is beiieving! See your 
local dealer today for the full story. Or call Jim Knepton now at 
(713) 736-2300 and he'll explain how you can have your own 
private showing ... and how easy and profitable it can be for you 
and your business. 

TEi has 14 years of experience in manufacturing it RIGHT! 

OEM and Dealer Inquiries invited — come GROW WITH US! 


I System/48' 

5075 S. LOOP EAST. HOUSTON. TX, 77033 





























Circle 306 on inquiry card. 



Introducing 

Pascal 

Sourcebooks 

from tho NATI Pascal Software Library 

EBDCEDORE wand__input 
BBGdN {wand 

^ -^^Annotated 
Program listings 
Cross References and 
Block Summaries 
Block Indices by Page 
This new iibrary of UCSD Pascai* compatible prO' 
grams provides practical applications and system 
augmentations available nowhere else. Each Pascal 
Sourcebook ts a treasure trove of ideas and pro¬ 
ven program techniques. These Pascal programs will 
run on every maior personal computer system cur* 
rently manufactured which has the UCSD p-System^ 
Installed. 

Pascal Sourcebooks^^ contain completely com¬ 
mented and annotated soiirce listings and machine 
readable bar code texts**" of well designed, clearly 
written UCSD Pascal* pregrams. Use the programs 
'"as is", or modify and customize them to your own 
personal tastes. Either way, you gain a practical 
working library available nowhere else. 

Fto Syitani: mterragate otreclonaa Imni 

in order to select ejdsting (ties er create new liles inleractlveLy .. 

FS.Ot Piicil SwiiCfltWBhT"* .. S68.IS 

f S.O? FiiCii Sau rcibeiik^^ ifid Apple Paicil* * mutla. $99.9$ 
tperiminlil lachup Syilijn: Use Ihese daily rituals to save 
recently used tiles to prevs^ loss of lipppy or fiard disk dala 

IBS-Ol P«t*l iDurcibooliE^^ ulone""*.$§9.95 

IBS.OZ Piuil Smirceboaii'rM pndh - fnidli $99.95 

RepDft OiflifitDrL Use this report jorinattfrig program Jo create 
pfolessjtinal word procassing quality tfocumentalion wilh (he 
UCSD Pascal* systsm^s Sorsee Editor. Uses Ohable. MEC, Piceh. 
Ahearit^Sopsf, etc printers wilh Diablo 1520 compatlDle serial 
intarJ^ca. 

901.01 PbiuI Seumbdah^** liana****.$79 95 

HOI .02 Piiul Soumboah^*^ § Apple Piical" madia $11)9.95 
Teltpboiw IMIlHIet: Usa Uiese Hayes Smartmodem*** programs 
10 dial orjginiaie or answer mode data calls. Save session images 
on dish. Transipr liles lo ihe line tbe autoddler for voice 
calls. 

TU.OI Ntcil SMfMbMkT^** alam**** 159.9S 

TU 02 P4ICII SaurcabBBk^'*' ind Apple Piactf* * niedla $69.95 
Sriphic Appllullbns-l: Practical examples bT Pascal programs 
driving application oriented gfaphics: ahaitipias ol hydro power 
profiles, spherical lens ray tracing. sun^Barth^moon orbital model, 
numerical Integration, etc. 

QAt.01 Piical Sou rcibaok^^ liana* * * * $19.95 

041.02 Pascal Siuraibook^^ and Apple faicar* madia $49.95 
Typewrllir Slimililors: Use a word processing quality primer with 
your lerminaf as an eclectic electric lypewriler Automatic 
address acoumulalion. ativelepe addressing. Ime by line cotrec' 
tion. Uses Diablo. NEC Hicqh AhearnSiSop«r. etc printers wllh 
Diablo 1620 compalible serial Inlerface, 

T$[-01 PkmI Seufcebaolt™ atona**'* $49 95 

IS 1.02 Piical 5(Hirc«boah atrd Ap pJe Pascal* * tnedia S 79.95 

* UCSO P»ctl and UCSb p-Systfm are Erad^nnarks tl Ihfl 
el iiw suit cl caillamlB 

" Appta Paicil It j Eratlinnark at Ilia Appla CempirEgf CdWiptniy 
*" SfnaiUnaOtnn it i Iradomark d Hayat MlcracameuTer Producit 
**** All Pascal SdurcabDakJM iiuludfi HATI T«t| Format^** tuircada 
■rrigtt Off caitipratinf maclilni nadabia Pascal liiQuaga s«irta 
lakti. Bar aula rtitfars and Ejcaiftrap seftwira ire avallabla ler 
Appra Pitca) raachhntE. 

D§Bl§r Inquiries Invited 

FREE BONUS! With each o^rdBr, we'll send egsttmers^ per¬ 
sonal copy of the bookiiet "Altennativie Software Delivery Media " 
tjoscrlblng thjr NATI Text Fomnst^^ prlnletl bar coda lechnoltsgy 

KORTH AMERICAN 
TECHNOLOGY, IHG. 

Strand Building 
174 Concord St. 

Peterborough, NH 0345B 
(603) 924-7136 


5 


Order your Pascal SourMbooks^^ and media 
copies now. Call our 24 hour credit card 
phone order service with your Master Card, 
or Visa hilling Enfomiatlod: 

800-854-0561 operator 860 

(or in ColHornia, &00-432'7257 opofotor 860) 


vide the latter capability with the use 
of batch commands. 

Table 6 shows that all systems but 
one use selection criteria to specify 
conditions on at least one field. All 
but four systems allow a user to re¬ 
quest that more than one field meet 
given criteria. Most of the systems 


permit a user to search for a record 
falling within a specified range. Most 
systems also allow the user to enter 
only a substring of the desired field 
value. For example, "'Smi'' would 
return "'Smith "" as well as "Smiley,/" 
But only six systems allow you to ask 
if a field contains nothing at all. This 



Characters Not At to wed 

[In Field Data 

System Umttatlon 

Updates One Record 1 

at a Time 1 

Automatically Updates 1 

Multi records at One Time 1 

System Triggered Updates 1 

Predefined Updates 1 

Update Produces Audit Trail 1 

Selection Criteria Used 1 

for Global Updates 1 

MDBS 


Y 

Y 

N 

. Y 

Y 

1 ^ 


1 







FMS-80 


Y 

Y ' 

Y 

, Y 

Y 

Y 

Selector IV 

j 

Y 

> Y 

N 

i ^ 

N 

Y 

TIM 

' r 

Y 

: N 

Y 

1 M 

N 

N 









Condor 

1 

) 

Y 

' Y 

N 

Y 

Y 

Y 








1 1 

1 

Data Handler 

} ' ' 

Y 

! ^ 

N 

; N 

N 

N 




1 





CCA 

! , 

Y 

, N 

Y 

i 'n 

N 

■ N 

Microconductor 


Y 

N 

Y 

' Y 

N 

N ! 


i ' 







Information Mstr 


Y 

Y 

N 

N i 

N 

Y ^ 

The informer 

, ii. tf 

1 ' ' 

Y 

N 

H 

' N 

N 

N 

Micro Info Sys 

1 

Y 

Y 

N 

N 

N 

V 









Jinsam 2.0 

, : ” * shift 

Y 

N 

N 

N 

N 

N 








; ' 

Cromemco 


Y 

N 

N 

. N 

N 

j N 









Micro Manager 


Y 

Y 

N 

N 

N 

• N 









Data Manager 


Y 

N 

N 

1 N 

N 

1 Y 

Dynamic DB 


Y 

N 

N 

N 

N 

N 

IDM-IV 


Y 

N 

N 

i ^ 

Y 

N 

IDM-M2 


Y 

i N 

L, 

N 

N 

Y 

; N 

Profile 


Y 

1 N : 

N 

N 1 

N 

i, N i 

Profile 11 


Y 

1 N ■ 

N 

N i 

N 

1 N 


Table 5: Facilities for updating data. Seven systems provide a method for simulta¬ 
neously updating all records that meet specified criteria (column 3). 
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Software prices for 
hardnosed shoppers: 


MICRO PRO 


MORE GREAT APPLE GAMES APPLE BUSINESS SOFTWARE 


APPLE CP/M® 


WORDSTAR* .. 25^.00 

SUPER SORT' . 145.00 

MAIL MERGER* . .90.00 

DATA STAR' . 215.00 

SPELLSTAR* . .195.00 

S-IOOCP/M® 

WORDSTAR .. ..310.00 

SUPER SORT . 195.00 

MAIL MERGER ..... .. ,110.00 

DATA STAR ... . 245.00 

SPELLSTAR . 195.00 


BRODERBUND 


TAWALA’S LAST REDOUBT .. 24.95 

GALAXY WARS . - . . . . 20.95 

ALIEN RAIN (AKAGALAXfAN) ... 20,95 

SNOGGLE{REQ. JOYSTICK) . ..27.95 

ALIEN TYPHOON.... . 20.95 

APPLE PANIC . .24.95 

SPACE WARRIOR . 20.95 

AUTOMATED 

SIMULATIONS 

INVASION ORION . 20.95 

STAR WARRIOR . 32.95 

TUES. MORNING QUARTERBACK . . ... .25.95 

CRUSH, CRUMBLE AND CHOMP . 24.95 

THE DRAGON’S EYE .... . , .20.95 

MUSE SOFTWARE 

ROBOT WARS ...... 32.95 

THREE MILE ISLAND .. ..32.95 

A.BM. . .20.95 

GLOBAL WAR . 20.95 

CASTLE WOLFENSTIEN . 24.95 

SUPER TEXT li .. 129.00 


ON-LINE SYSTEMS 


MYSTERY HOUSE . 20.95 

WIZZARD AND PRINCES . . . . . . .29.95 

H/R FOOTBALL . 32.95 

H^RCRIBBAGE ... 20.95 

M ISSLE DEFENSE . 25.95 

CRANSTON MANOR . 29.95 

SABOTAGE . .20.95 

GOBBLERS . .20.95 

SOFT PORN ADVENTURE . 24.95 

PEGASUSII . 25.9a 

EXPEDITER . .73.95 

PERSONAL SOFTWARE 

DESKTOP PLAN II . . .159.00 

CCA DATA MGT. SYSTEM .. 09.00 

VISIPLOT .. 159.00 

VISITREND/V1SIPLOT . 199-00 

VISIDEX . . 159.00 

VISITERM . 129.00 

VIS(CALC3.3 _ ._ ..159.00 

CHECKER KING ... 21.95 

GAMMON GAMBLER . 21.95 

BRIDGE PARTNER .. 21.96 

MONTY PLAYS MONOPOLY .. .29.95 

ZORK 32 95 

MONTY PLAYS SCRABBLE ^ ” 34.95 

SIRIUS SOFTWARE 

PHANTOMS FIVE . 24.95 

SPACE EGGS . 24,95 

AUTOBAHN . - . . , . . ...2495 

PULSARII . 24.95 

GAMMA GOBUNS. -. . .2495 

GORGON .. 32.95 

SNEAKERS. . *..24.95 

EPOCK .. . .*_____ 29.95 

onftBPne: DCkan 


COMPUTER QUARTERBACK . 32,95 

THE WARP FACTOR . . . 32.95 

CARTELS AND CUTTHROATS . 32.95 

TORPEDO FIRE . ...49 95 

THE SHATTERED ALUANCE . 49.95 

COMPUTER BASEBALL . *32 95 

POOL 1.5 . 29.95 

ULTIMA .... . .33.95 

RASTER BLASTER. ., *24.95 

FLIGHT SIMULATOR . ..... . 27.95 

INTERNATIONAL GRAND PRIX .. 25.95 

COSMOMISSION . 24.95 

SARGON N .. 20.95 

SHUFFLE BOARD .. . 29 95 

MICROSOFT 

APPLE 

FORTRAN'....*** . 165.00 

BASIC COMPILER* . 315.00 

COBOL* . ....595.00 

APPLE SOFT COMPILER . 159.00 

Z-0OSOFTCARD.29900 

RAMGARD . 159.00 

TYPING TUTOR . 17.95 

OLYMPIC DECATHLON . 24.95 


S-100 CP/M® 


BASIC 00. 299.00 

BASIC COM PILER . .319.00 

FORTRAN SO . 399.00 

COBOL 00 . *599.00 


PEACHTREE 

APPLE CP/M® 

GEN ERAL LEDGER .. .. 219.00 

ACCT. RECEIVABLE ...... - , *219.00 

ACCT. PAYABLE . ... .219.00 

PAYROLL . 219-00 

INVENTORY .. 219.00 


MAGIC WINDOW* . 79.00 

DB MASTER (NEW) , .. 179.00 

PFS; PERSONAL FILING SYS ... 84.00 

PFS-REPORT . * *. 04.00 

Z-TERM' .. .79.95 

ASCtJ EXPRESS ... .63 95 

HAYDEN APPLESOFT COMPILER .. 149.00 

EASY WRITER-PRO ... 199.00 

S-100 SOFTWARE 

d BASE II . 599.00 

SUPER CALC . 249,00 

MAGIC WAND . 279.00 

SPELLGUARD .. 239.00 

PICKLES AND TROUT CP/M® MOD. II TRSSO. . 175.00 

EDU-WARE 

PERCEPTION PKG. , . . . 19.95 

GOMPU-READ .. 24,95 

STORYTELLER . 10.95 

COMPU MATH: ARITHMETIC . 39.95 

COMPU-MATH; FRACTIONS . 3495 

COMPU MATH: DECIMALS , . .. 34.95 

COMPU-SPELL(REQ. DATA DISK). _..... .24.95 

COMPU SPELL DATA DISKS 1-4,ea. . 17.95 

TRS-80 GAMES 

TEMPLE OF APSH At .... ...34.95 

HELLFIREWARRIOR . 34.95 

STAR WARRIOR . 3495 

RESCUE AT RIGEL .. 24.95 

CRUSH, CRUMBLE AND CHOMP ... 24 95 

INVADERS FROM SPACE . .17.95 

PINBALL .. 17.95 

STAR TREK 3.5 . 17.95 

MISSILE ATTACK. .. 10.95 

STAR FIGHTER . 2495 


‘REOUIRES Z-BO SOFTCARD 


S-100 CP/M® 


GENERAL LEDGER .. . 
ACCT. RECEIVABLE . . 

ACCT. PAYABLE . 

PAYROLL . 

INVENTORY . 

PROPERTY MGMT, . . . 
CPA CLIENT WRIT&UP 


. .. . .. 596.00 

... 595.00 

. 595.00 

.. 595.00 

. 595.00 

. 799,00 

. 799.00 


IF YOU DONT SEE IT, 
CALL US. WE HAVE ALL 
THE LATEST SOFTWARE. 



We built a reputation on our 
prices and your satisfaction. 

We guarantee everylhing we sell !ar 30 days. II anything 
IS wrong. )ust return (he ilem and we'll make il right. 
And. of course. we‘ll pay the shipping charges. 

We accept Visa and Master Card on aiJ orders. COD 
accepted up to S300.00 

Please add $2.00 lor standard UPS shipping and 
handling on orders under 50 pounds, delivered in the 
conlinentat U.S. Call us for shipping charges on items 
that weigh more than 50 pounds. Foreign, FPO and APO 
orders please add 15% tor shipping. California res^ 
idents add 6% sates tax. 


(213)706-0333 

31245 La Baya Drive, Westlake Village, California 91362 


The prices quoted are only valid lor stock on hand and all prices are subject lo change without notice. 


r.PlMS' Its St Ffi/iiQtararl trfiHnmark nf D Ini In I Rpitn^rch. 


H I M. HIE I Ai ■ vliiA r 

















































































































































































circle 459 on inquiry card. 


NEW 


for 

the 




NEC 


PC-8000 Series 


from Ren Tec 


V. 


The Wedge 

•Fully emuiates all features of the NEC 
PC-8012A module 

•NEC PC-BO01A SI/0 [tenntnal mode) 
channel is brought out to a DB 25 con¬ 
nector 

• Additional ports for 40 bits of digital i/0 

and analog input including 2 AtarMype 
loystick ports; built-in 3 voice synthe^ 
sizer with amplifier 

• 32K RAM card included; also capable of 

handling another 32K RAM - 96K of 
RAM 

• 16 levels of Interrupt capability 

• NEC PC-8012A bus structure is imple¬ 

mented, 

- Attaches easily to the bottom of the NEC 
PC-8CX31A. 

Ren Tec Wedge.$595.00 

RS-232-C Interface Card 
for NEC PC-8012A or 

Ren Tec Wedge.179.CX) 

32K Memory Board 
for NEC PC-8012A or 

Ren Tec Wedge.. . 199.00 

RGB to Composite Video 
for NEC PC-8001A 

C40 column only) . :. 79.00 


and 


V. 


NEC Dot Matrix Printer. 795.00 

• 100 CPS 

• Bidirectional printing 

• Friction and tractor feed 

• Parallel interface 

• Single-ribbon cartridge 

NEC Monitors 

• 12'' Green Screen. 285.00 

• 12'' RGB Color... 1095.00 

• 12" Composite Video. 430.00 


^ more ’ 


ATARI 10-Key Accounting Pad ,, 124.95 
ESI 00 Letter-Quality Printer/ 

Typewriter for Apple, Atari, 

Commodore, H.P,, NEC, Northstar, 
Osborne 1, TRS-80 

Ren Tec Interface.. 295.00 

Olympia ESI00 and Ren Tec 
tnierfac©..... 1495.00 


DEALER 1NOUIRES WELCOME 

RENAISSANCE 
TECHNOLOGY 
^^CORPORATION 



3347 VINCENT ROAD 
PLEASANT HILL, CA 94523 
(415) 930-7707 ^ 
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facility could be used to determine 
which records have not been up¬ 
dated, to find errors, or to print only 
records that contain data in a par¬ 
ticular field. 


Predefined Queries 

Some systems let you define a 
query, name it, and use it repeatedly 
by calling its name; table 7 shows 
which systems provide this facility* A 



TJ 

<u 

it 

T- 

ct 

O 

c; 

1 ^ 

T3 

C 

3 

Conditions on 1 + Fields 1 

Nested Conditions 1 

Maximum # 

Conditions Aliowed 

Multlfile/Set Conditions 1 

Range 1 

1 

1 

i 1 

cn 

Null Value 1 

MDBS 

y 

Y 

Y 

No limit 

Y 

1 - 

Y 

Y 

N 



i 







FMS-80 

Y 

1 Y 

■ Y 

No limit 

Y 

Y 

Y 

Y 

Selector !V 

1 Y 

Y 
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Table 6: The kinds of criteria by which data-base management systems can select 
records. Most systems allow the user to search for a record that falls within a certain 
numerical or alphabetical range. Only four systems allow you to select from multiple 
files all the records that meet a set of conditions ('‘Multifile/Set Conditions'"). 
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We carry the complete line of 
ATARI Hardware, Software 
Peripherals, and accessories. 


GOID! 


Buy an ATARI 800 ion 
and receive a ion cold 
Bracelet PRBBll 

$39 aniRI ACCESSORIES 

CX852 8K RAM Memory Module $39.95 

$ 60 CX853 853 16K RAM Memory Module $89.95 

$449 CX30-04 Paddle Controller (pain) $15.00 

$299 CX40-04 Joystick Controller (pair) $15.00 

$349 With any purchase of ATARI Hardware or 
$599 Software over $500 you can buy the bracelet 
$ 159 for only $9.95. 

$139 PRICES ARE SUBJECT TO CHANGE IV/0 NOTICE. 


(Actual size 

Genuine 14K S24.95 retail) 


AIARI SPECIALS 

ATARI 400 16K Personal Computer 

AIARI PERIPHERALS 

410 Program Recorder 

810 Disk Drive 

820 40 Column Printer 

022 40 Column Thermal Printer 

825 80 Column Printer 

830 Acoustic Modem 

850 Interface Module 
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query is usually, though not neces¬ 
sarily, displayed on the terminal 
screen, while a report is usually 
printed on paper with titles, etc. A 
predefined query thus permits 
periodic viewing of a list of records 
meeting a specific requirement, such 
as past due accounts, by entering all 


the information only the first time the 
query is used, A few systems limit the 
number of predefined queries a user 
can keep. 

Column 3 of table 7 shows which 
systems allow a predefined query for 
which the user can enter a value at the 
time the query is used. That value 


might be the date that identifies an ac¬ 
count as past due. Such a query could 
be used through the year, but with a 
different date each month. 

Producing Reports 

Reporting capabilities vary widely 
from system to system. In order to 
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Tabk 7: Facilities for predefined 
queries. It is a rea! convenience to he 
able to define and name a query, and 
then repeat the query without 
reentering its parameters. 
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Table 8a: General facilities for generating reports, few systems cart generate reports 
from multiple files. The ability to use predefined formats to generate reports from 
multiple files permits rapid production of complex reports. 
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For years many small business system buyers 
thought that in order to get “real” performance 
and enough storage to be a “real” business system 
they would have to sacrifice the family jewels. 

But with the introduction of the Smoke Signal 
Chieftain series office computers a lot of people’s 
minds have been changed. 

Because we designed the highly reliable 
Chieftain small business system with the most 
innovative combination of performance and effi¬ 
ciency around. 

At your fingertips there are 64,000 characters 
of random access memory and you can address 
anywhere from 740,000 characters to 2 million 
characters with Smoke Signals’s new double den¬ 
sity controller. For larger concerns, there’s a 20M 
byte hard disk available. 

At a time when other small computer manu¬ 
facturers tell you “you’re on your own”. Smoke 
Signal offers an abundance of easy-to-use software 
programs such as order entry, inventory control, , 


accounts receivable, invoice entry, payroll, word 
processing and much, much more. There’s BASIC, 
COBOL and FORTRAN — even a multi-user BOS 
(Business Operating Sysstem) that allows for 
numerous users simultaneously. 

Chieftain systems 
starting at under $200.00 
per month display per¬ 
formance on par with sys¬ 
tems costing twice to 
three times as much. 

So call (213)889-9340 
for your nearest autho¬ 
rized Smoke Signal dealer — he’ll be glad to 
demonstrate the Chieftain’s high reliability and 

ease of operation. Por deatera only, circle 382 

All other inquiries, circle 474 



31336 Via Colinas, Westlake Villai^e, California 9136L (213) 889-9340 










discuss the features listed in tables 8a 
through Sc, consider a hypothetical 
system having all those features. Such 
a system would allow a user to define 
a report format. The user could give 
the report a title, column headings, 
insert a paragraph of text, specify 
that some fields should print in 
ascending order, and that, within that 
ordering, other fields should print in 


descending order. 

The user could set the column 
widths, justify the margins, print a 
sample record to help line up the form 
on a printer, specify the number of 
lines to skip between each record, 
specify a break when a certain field 
changes value, and then print sub¬ 
totals or perform any of several 
statistical or mathematical functions. 
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Table 8b: Facilities for formatting reports. 


Anadex Printer Distributors 


NORTHWEST ^Oregon, Washlnglon, W. Idaho]^ 

Sigma Distributing 
Belfev . WA (206) 454-6307 

NORTHERN CALIFORNIA 
Basic Elactronk Dlstrlbutofs 
Santa Clara, CA (406) 727 1600 
Tefmlnal Rentals 
San Jose, CA (408) 292-9915 
Byte Industries 
Hayward, CA (415) 7B34272 
(^mputerUnd 

San Leandro, CA (415) 895-9363 

SOUTHERN CALIFORNIA 
Basic Electronic Distributors 

Inglewood, CA (213) 673-4300; 

San Diego, CA (714) 268^8000 
Terminal Rentals 
Tuatln.CA (714) 832-2414 

SOUTHWEST 

(Tejtas, Oklahoma, Arkansas. W Louisiana) 

BarntiMI Associates, Inc. 

Richardson, TX (2l4) 231'2573; 

Houston, TX (713) 688 9971; Austin. TX (512) 451-0217 

ROCKY MOUNTAIN STATES (Colorado, Wyoming, 
Montana, Utah, E. Idaho, Arlmna, New Mexico) 

Barnhill Associates, Irvc. 

Englewood, CO (303) 779-3600; 

Scottsdale, AZ (602) 947-7641; 

Albuquerque, NM (505) 299-7658; 

Murray, 1/1(601)262-3000 

MIDWEST (Illinois, Missouri. Kansas, Nebraska, 

N. Dakota, S Dakota, Minnesota, Indiana, W. Kentucky, 
Iowa, Wiscortsln) 

Tek-Alds.lnc. 

Arlington Heights, IL(3l2) S7D-7400 
Comtel CofpOfatior^ 

Chicago, IL (312) 539-4836; St. Louis, MO (314)428-5508: 
Shawnee Mission. KS (913) 722-1030; Minneapolis. MN 
(612)835-3060; Indianapolis, IN (317) 253-1681; 

Cedar Rapids. 1A (319) 377-9434; 

Brookfield. Wl (414) 786 1940 


NORTH EAST (Con nect ic ul, Vermon l, Massac h u setts, 
Maine, Rhode Island, New Hampshire) 

Pat Jenks Associates 
North Haven, CT (203) 239 6201; 

Woburn, MA (617) 930-0488 
Mlcroamerlca Distributors 
Needham, MA (617) 449-4310 

NEW YORK METROPOLITAN AREA 
Logon. Inc. 

Fort Lee, NJ (201)224-6911/(212)594-8202 

MID-ATLANTIC STATES (Maryland. Washington, OC, 
Virginia, W. Virginia, E. Pennsylvania, S. New Jersey) 
Micro Oistribulors. Inc- 
Rockvilie, MD(301) 468-6450 
Plymouth Meeting, PA (215) 265-1600 

SOUTHEAST STATES (Louisiana, Florida, Alabama, 
Mississippi, Georgia, N. Carolina, S, Carolina) 

Currie> Peak & Frazier, Inc. 

H u n tsv i I le, A L (205) 536-1506; 

Orlando. FLA [305)855-0843; 

Greensboro. NC (9l9) 273-3040 


CANADA 

Nelma Electronics Ltd. 

Mississauga, Ont, (416) 624-0334 
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The important plus in matrix printers: 

grafixPLU&~ 



Features Plus 


Since their introduction in mid‘l980, the Anadex high- 
resolution DP-9500 Series matrix printers have set new 
standards for printer quality and performance. All 
models feature the rugged Anadex 9'Wire print head 
that combines long life with resolutions of 72 dots/inch 
vertical and up to 75 dots/inch horizontal. With this Kind 
of resolution, fineline graphics (under data source con¬ 
trol) and razor sharp characters are pluses built into 
every printer. 

Performance Plus 

The full standard ASCII 96 character set, with de¬ 
scenders and underlining of all upper and lower case 
letters, is printed bi directionally, with up to 5 crisp 
copies, at speeds up to 200 CPS. Models DP’9500 and 
DP-9501 offer 132/158/176 and 132/165/198/220 columns 
respectively. Print densities are switch- or data-source 
selectable from 10 to 16,7 characters/inch. All char¬ 
acters can be printed double-width under communi¬ 
cations command, 

interface Plus 

Standard in all models are the three ASCII compatible 
interfaces (Parallel. RS-232-C, and Current Loop), Also 
standard Is a sophisticated communications interface 
to control Vertical Spacing, Form Length and Width, 
Skip-Over Perforation Auto Line Feed. X-On/Off, ana 
full point-to-point communications. 


As standard; each model features forms width adjust¬ 
ment from 1.75 to 15,6 inches, shortest-distance 
sensing, full self-test. 700 character FIFO buffer (with 
an additional 2048 characters, optional)* and a quick- 
change. 6 million character fife ribbon* 

Quality Plus 

Beyond the built-in performance of the grafixPLUS 
series printers* the engineered-lri quality and support 
are equally important. The result? Approval of both UL 
and FCC* Class A; operating noise levels under 65dbA; 
and a nationwide service organization second to none. 

To see for yourself why the grafixPLUS printers offer 
more pluses foryour prirating dollar, contact us today* 



Made in 

U.S.A. 

for the World 


ANADEX. INC. • 9825 DeSoto Avenue * Chotswortb. California 91311 U.S,A. - Teiephone: (213) 998-8010 * TWX 910-494-2761 
U.S, SALES OFFICES. San Jose. CA (408) 247-3933 • Irvine, CA (714) 557^0457 • Wakefield. MA (617) 245-9160 • Austin, TX (512) 327--5250 
ANADEX, LTD. * Weaver House Station Road • Hook Basingstoke. Hants RG27 PJY. England • let Hook (025672) 3401 • Telex: 85S762 ANADEX ,G 




A user could even print a column for 
which there is no data stored. For ex¬ 
ample, the system might allow, for 
each record, that the second column 
be multiplied by the third and the 
result put in a new fourth column. 


The system might then print grand 
totals in yet another column. 

The user could specify record num¬ 
bering, choose to have footings 
printed on each page, and use infor¬ 
mation from several files. A user 


could save all these specifications in a 
predefined report format and use the 
format every month without reenter¬ 
ing the specifications- 

Tables 8a through 8c show that 
several systems offer many of these 
features, but some systems offer only 
a few. 

Some of the less expensive systems 
have excellent report generators. 
Note in the tables all the features In¬ 
formation Master offers. More expen¬ 
sive systems provide multifile report 
capabilities. Selector IV, for example, 
can report on up to 80 fields from as 
many as six files. TIM has its own 
built-in text editor that allows you to 
prepare form letters, checks, in¬ 
voices, and the like. Profile II and Jin- 
sam encourage the use of their word- 
processing packages in conjunction 
with their DBMSs. This combination 
enables the user to personalize form 
letters. 

Conclusion 

We caution the reader against bas¬ 
ing a buying decision solely upon the 
information in this article. Though 
we have attempted to show where 
these DBMSs differ and what func¬ 
tions they perform, a report as com¬ 
pact as this can present only a limited 
amount of information. 

Of course, these twenty systems do 
not include all software packages ad¬ 
vertised as DBMSs, Several new 
packages are currently being 
marketed, as are upgraded versions 
of some of these twenty. We believe 
that a potential buyer, by studying 
these tables, can determine which fea¬ 
tures he or she considers most impor¬ 
tant and then seek a system that of¬ 
fers those features. 

Attempts are being made to pro¬ 
vide integrity, security, and data in¬ 
dependence in data-base management 
systems for microcomputers. Even 
the smaller systems have provided a 
feature here and there that works 
toward these three goals, MDBS ap¬ 
pears to have come close to achieving 
all three. For software as young as 
data-base management systems, and 
hardware as young as microcom¬ 
puters, the achievement of Micro 
Data Base Systems, Inc, is im¬ 
pressive, ■ 
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(1) Not printed; displays on screen for 15 seconds 

(2) Stat and Math pack Available 
D Display only (not printed) 

Table 8c: Facilities for deriving new data from existing records to create a report. 
Only MDBS and TIM can derive statistics, although Jinsam offers an extension 
package for statistics. 
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PL/I-80™: Not for beginners* 



free. See why 
MC switched. Then compare 
your language. 
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For internal savings, product capabilities, code 
speed and upward compatibility— How PWI-80 
meets these criteria is making software news. 


MC is a successful company selling business 
applications to first time users. 


MC switched from a popular but less efficient 
language. MC benefits from these PL/1-80 (ANSI 
Subset G) features. • Fast design with picture 
specifications for output, • Easy data retrieval 
with BT-80™ file manager, • Impmvedperformance 
with LINK-80™ loading of disk resident overlays. 

■ SmalLJast progmn\s with optimized object code 
and no mterpreten 


Specific examples of PL/I-80 s speed, memory 
conservation, error checking, and control in the 
business environment are cited. 


In a candid interview, Mr. Charles Russell, MC‘s 
president discusses his professional programming 
needs. 


5fc Mr Russell distinguishes, "PL/I-80 isn't a panacea. 
IPs a programmer*s language, idealjor the 
experienced programmer Just as PASCAL and 
BASIC are good/or beginnersy 


Worldwide market exposure of your products 
and company through your listing in our CP/M'^ 
Compatible Software Catalog: news afTecting your 
business in a free subscription to ISV FORUM; plus 
comprehensive seminars comprise our ISV Support 
Plan for those who write applications under CP/M, 
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PDQ: A Data Manager 
for Beginners 

Don't Reinvent the Wheel 


Paul Swanson 
97 Jackson St 
Cambridge MA 02140 


Floppy-disk drives are fantastic 
devices to add to a computer* They 
hold more information and are faster 
and more reliable than cassette tapes 
or other data-management systems* 
For the sophisticated personal user, 
they are essential, but managing the 
amount of data they hold presents a 
problem—especially if you are trying 
to do the programming yourself. This 
article presents the PDQ Key-File 
System, a data-management method 
that offers a good compromise be¬ 
tween speed of data retrieval and ease 
of programming, 

Basic Techniques 

Fortunately, a large amount of 
literature is available that will allow 
you to select some elegantly simple 
data-management techniques without 
reinventing the wheel. The easiest 
way to use a floppy disk is to store 
data in sequential files (see glossary, 
page 260, for definitions of italicized 
words) and use the disk as if it were a 
cassette tape. With a little modifica¬ 
tion, any program that works with 
cassettes will work faster by using a 
disk, but it will not take advantage of 
the disk's ability to access any portion 
of the file almost immediately. 

Random-access files are the next 


step toward sophisticated data 
storage. Using this system, you can 
divide your data into records and 
read any of the records in any order; 
it's not necessary to read through half 
the file to get to one record in the 
middle. You can modify the file by 
reading just one record, changing its 
contents, then rewriting just that one 
record. You leave the rest of the file 
alone. 

After working with random-access 
files for awhile, you will notice some 
annoyances. The one real problem is 
that records are stored by number. In 
order to find a record, you must 
know the right number. There are, 
however, ways around this: some 
techniques sort the file by arranging 
the records in order according to the 
data in each record. 

When all the records in the file are 
sorted, a searching technique, usually 
binary search, must still be used to 
find the desired record. Sorting takes 
an enormous amount of time, which 
is another drawback to the random- 
access method. 

Out of frustration, you may "in¬ 
vent" a way to store the name by 
which you want to find a record in an 
array in memory, along with the 
number of the record. Sorting this 
array in memory is much faster than 


sorting the entire file, and it gives you 
an ordered index to the file, but it still 
takes a long time. 

The Key to Managing Data 

Reading about data-management 
techniques may lead you to try other 
methods, such as direct hashing 
(which is a good method, but allows 
no way to put the file in alphabetical 
order—an obvious disadvantage if 
the data you are managing contains 
people's names). The end of your 
search, if you are persistent and selec¬ 
tive (see the list of recommended 
reading on page 262), may be the key- 
file system. This system normally re¬ 
quires an extra disk file (called the 
key file) to store the names by which 
you want to refer to the records (the 
names are called keys). The basic ad¬ 
vantage of the key file is that it is 
smaller than the record file and is, 
therefore, faster to search through. 

There are two drawbacks to using a 
key file. The first is that it requires 
two files instead of just one. The first 
file stores the keys and the other file 
stores the records. The second draw¬ 
back is the same as the one involving 
a random-access file: there still must 
be some way to find the key in the 
key file. 
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ForSyears, 
weVebeen 
introducing people 
to the b^est names 
in smaU computers. 



Five years may not seem like a long time, 
Except that's about as long os small, 
personal computers hove been around. 
For example, j\M this year, IBM—the 
biggest name of all—introduced 
their first, the IBM Personal 
Computer. And they intro¬ 
duced it at ComputerLand. 
Just as Xerox did with their 
Series 820 Information Proc¬ 
essor, SAM. This year, also, 
Wang chose ComputerLand 
to be the first retail outlet 
for their word processors. 
ComputerLand, the world's 
largest independent chain of 
personal computer stores, intro¬ 
duced the first Apple II, the first Atari 
computer, and the first Commodore VIC-20. 
And many others. In fact, our first five years 
hove been five years of firsts. And the only place to 
meet all the biggest names in small computers is 
where they were first introduced; ComputerLand. 


Compulerlcind* 

W2 know small computers. Let us Introduce you. 

Over 200 stores worldwide. For locations call 800-227-1617 XI18 (in Calilomia 800-772-3545; 

in Hawaii call 415-930-0777 collect). 


Connputertsnd 1&61 
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Many different methods offer solu¬ 
tions to the second drawback, finding 
the key. One method sorts the key 
file. Another technique loads the key 
file into a large string array in 
memory, then sorts the string array. 
But that has the same speed draw¬ 
backs as sorting the record file in the 
first place. Hashing methods are also 
used, and they too have a drawback* 
there is no way to get the keys back in 
alphabetical order. 

Another method involves saving a 
few of the keys in the file in 
alphabetical order, then using one of 
a variety of methods to load the file 
into memory in some semblance of 
alphabetical order. 

Key-file systems generally require 
an enormous amount of program¬ 
ming, I have one, which I use often, 
that takes four or five pages, depend¬ 
ing on the version, to list. For most 
applications on microcomputers, this 
much code is not necessary. 

The PDQ Key-File System does not 
require an extra file for the keys. It 
stores all of the keys, and inf ormation 
required for finding them, on disk, 
with the records in the record file. It is 
also shorter to program than other 
key “file systems. Listing the fun¬ 
damental routines requires less than 
two pages. The system is slower than 
a good separate key-file program, but 
it is fast enough for applications that 
require hundreds of records (as 
opposed to thousands of records). 


RECORD 

NUMBER 

NAME 

INVENTORY 

NUMBER 

QUANTITY 

SPOIL 

DATE 

10 

ZUCCHINI 

10553 

12000 

9721 

9 

POMEGRANATES 

09631 

333 

8/17 

8 

PEACHES 

0B377 

r26 

8/22 

7 

OLIVES 

40163 

68 

6/22 

6 

MANGOES 

60192 

12 

9/03 

5 

LETTUCE 

03926 

497 

9/12 

4 

KUMQUATS 

67167 

521 

9/21 

3 

GRAPES 

11131 

331 

8/27 

a 

BANANAS 

41791 

192 

9/17 

1 

ARTICHOKES 

10767 

226 

9/15 


Figure 1: ConduchngiJ binary search through a sorted file. The flowchart for the binary 
search is given in fig^re la. In order for this searching technique to work, it must 
operate om a sorted file, as shown in figure lb. Figure lb is a sample of the type of infor¬ 
mation needed for the produce inventory of a market. (Most files will not be this small.) 


Basic Binary Search 
The PDQ method is loosely based 
on the same principles used in the 
binary search, (Binary searching re¬ 
quires a sorted file, but this file will 
not be sorted,) To understand how 
the PDQ system works, see the 
binary search example of a super¬ 
market produce inventory shown in 
figure 1, Locating a record in a sorted 
file using the binary search involves 
dividing ranges of records in half. 
Using the flowchart of the binary- 
search algorithm, let's try searching 
through a file of 10 records for the 
record named ''peaches/' 

Set the upper limit to 11 (10 plus 1), 
Set the lower limit to zero. The 
variable record no. is the average of 
upper limit and lower limit (6 for the 
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Cap^ty: %3 MB Winchester RusTwo 
Mi^ Roppies 

If you know oiir Series 5000 table top 
computer line, you know Ihatgooe/ things 
come in small packages. 

Now, with the introduction of the 5000 
SX, big things come in small packages. 

One integrated package can contain two 
dnuble sided, double track density floppies 
plus a 5.5 megabyte Winchester drive. 

Speed: Load 20K in Less Than a Second 

Not only does our high performance 
Winchester subsystem include error 
detection witli automatic error correction, 
its extreme speed is comparable to that 
of large main fiame hard disk systems. 

A 20K program loads in less than one 
second, about 10 to 12 times as fast as 
a floppy 

^ imite comparison with our com¬ 
petitor' Winchester implementation then 
you will see how a truly engineered solution 
speeds up your application programs. 

Extras: libull Be Glad Yon Have Hiem 

The 5000 SX comes standard with lots of 
extras, starting with a fully terminated SlOO 
mother board. Add to that 64K dynamic 
RAM modules, with parity, of course, and 
receptacles for yo ur CRT and Printer that 
turn on with the main power switch, 

Pius, convenient up front power reset 
switch, incoming power line Alter and 
much more. 

Software: 

Operating Systems: CP/M, MP/M, 
TtirfaoDOS 

Unguagcs: BASIC, FORTRAN, CC®OL 
Application Packages: FMS-8D, 
WORDSTAR, Accour^ting Plus, all 
tailored Ui operate on the 5000 SX. 

Quality: So Good, It^lA^rranted 2 leans 
There isn't room on this page to even 
scratch the surface of the IMS Inter¬ 
nationa] story. 

However, our 2-yeaf warranty is a dead 
giveaway that we produce rugged, top 
quality, professional equipment. We do 
things right the first time so they don't 
come back to us. 

Tlie truth is, we hme fewer returns 
within our warranty period than 
other manufacturers have within their 
90-(iay warranty periods. 

Fbr full details and the location of your 
nearby IMS International dealer; call us 
today at (714) 978-6966. Or write: 



mnERNonoHM. 


Bidld Camputera As If Your Bnstn^ 
Depeoded On Them. 

2000 Lockheed my Camon CSt^ N\^ 89701 
Thicx: 910 m 6051 

mu & MP/M, TM d DdaitaJ Breeaich 'RifbelK>S, 

TM of Software 2000 ‘PMS S0,TM of QfR Associaus ■ 
WORDSTAR,TM of MICROPRO ^A^^COUhTTlNG PLOS. 
TM of SYSTEMS PLUS 
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first pass, if you round up). Load this 
record, ''mangoes/' into memory. 
"Mangoes" is not greater than 
"peaches," it is less; so we set the 
lower limit to 6 and loop back to 
recalculate record no,, but with the 
limits 6 and 11, 

This is how the binary-search 
method divides the file in half. The 
number of records to search through 
has been narrowed down to about 
five, instead of the 10 we started 
with. The next loop will look at the 
record whose number is 9 (the 
average of the new limits). When this 


record's name, "p omegrana tes," is 
compared with "peaches," the limits 
will become 6 and 9, This process of 
dividing the number of records to 
search continues until "peaches" is 
found, or until there are no more 
records to search (ie: upper limit is 
equal to lower limit plus one), which 
means that the record is not in the 
file, 

PDQ Key-File System 
As I have mentioned, the PDQ 
Key-File System uses a modified ver¬ 
sion of binary searching based on a 


tree structure (see figure 2), Each 
record is stored with the key (the 
name) and two pointers that are used 
in searchings the greater than pointer 
and the less than pointer. 

Using the same produce-inventory 
example, the first record in the file is 
the first one entered, 'lettuce," It is 
simply recorded with each of the two 
pointers set to zero. When the second 
record, "olives," is en tered, i t is 
necessary to compare its name to that 
of the first record ("olives" is greater 
than "lettuce"). The second record is 
placed in the next available storage 
space, and the greater than pointer in 
the first record will be set to two. In 
this way, record one is said to point 
to record two, to indicate that the 
name of record two is greater than the 
name of record one. Searching this 
tree is as simple as following the 
pointers (see the flowchart in figure 
2a). 

Unless the keys are entered in a 
random order, the tree will look lop¬ 
sided; there is no easy solution to 
this, but it is not much of a draw¬ 
back, The system will work most 
quickly when the tree is perfectly 
symmetrical. In that form, the system 
will step through exactly the same 
keys as it would if it were the sorted 
file of Hgure lb, and the binary search 
were used, A very lopsided tree will 
still work, but it will be slower than a 
symmetrica] one. When using the 
system, don't enter the records in 
alaphabetical order or the system will 
search the entire file sequentially, A 
random order is best. 

A Closer Look at the System 

The PDQ key-file system (see 
listing 1) uses an array to define such 
things as the record length, the key 
length, etc (see the REM statements 
on lines 40 through 110 and the 
DATA statement on line 160, which 
contains the values for the array in 
the indicated order). The logic of the 
key-file system is entirely within the 
subroutines starting at line 5000, The 
rest of the listing (lines 200 through 
2010} contains a sample application. 

The first subroutine gets the 
number of the next available record 
in the file. This is done using a 
counter that occupies record number 
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THE WORLD IS YOURS 




Dftla fiainirKii)lCBljo(1£ (»n upon up m naiir wtorM lO you unit ypur opmpulBr. A worki of Iho futura. Now. 

A wofU full oi ^nlormBlIon mources. lime-sfiarlng conwutersyiienw. electronic 'bullelln boards ' All you 
need tot admlxskni la iMlswcirid b yoitt Cf^/M^sndoantpuLBr, a nk»dBfFi,«rid th« proittir sanurarv. Thai surhare wa 
comekt. We hmre |he proper soltwure- CROSSTALK "our smart terminal A file Irenefer progrem forCP/M, dlows 
you 10 call into thousands ol diahupcempuler synarnssreund the world.and communlcatawlth them. REMOTE, 
our CR/M ramolaaondola prtmram. allawE you la aparnlB yourCPi^M Gyslem Iram a rnmote terminBl. gliring your 
cempuief edded ftoiciblllty and uselulneas- 

CROSSTAUC 

* Allowa your computer and moctem Do commurHcare wrth other computers, rncludintj other CROS STALK systems, 
public-access 'bulletin board" £yslams, main Inlinecomputara. subscription informalion uliHltes' such as THE 
SOURCE," and much more 

* Simple, easy Ic use' piein English'cammand structure makes CROSSTALK easy tc learn, yel prov ides a powedul 
lool fOre^cherigjrTg files, capturing data, and controding modsm psrametsis. 

* Ccncurrenl primer aind video allows you to prim data while viewing it on the CRT 

* FuHy erruf-checked file iransfers uamg IS bit CRC protocol PrtJtocol Inansfers allow enchanoing files which are 
larger than the system‘a memory. 

- Built in "DIR" eornmarid 

* Data capture allows saving received data onlo your disk. 

»AufohHdraL redial, and aulo-answer Sit supported by modtemj. 

Available lor the idicwing modems; Hayes BO-ioaa 

Hayes Smartmodem" 

Hayes wllcrtunodetn iM" 

PMMI Cornmynications MM-10Q 
Hatyee Mtefomodem tr tor the Apple II* 

Any F|^:^32 modem, including 12CO baud modems 

REMOTE 

■ Allows remeie use of your computer from a remote terminal locatton 

* May bo called aa a subrculine f moi RASiC. RASCAL, or any other prtjgrim to allow answering under program gonbol. 

■ Provldea nulls it needed for printing terminals 
' U&as less Ihan Ik of memDry space 

* Aulornaticalty selects proper baud rate 

- Available tor modemaf Hayes end PMMI) only 

Fik details, saa your compuler rataller. or POntapt us directly. 

Mtcroslut. Inc. 

Baa 33337 

Decatur, Georgla30033 
[4134)491*3787 [vaica) 
f404J 939-1 &20 Cdeme system] 
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Introducing 

a work processor so easy even 
the chairman of the board 
can operate it. 




With Lanier's new 
EZ-[™ suddenly it's 
ea^ to type reports, 
letters, memos, lists, and 
more. And get them done 
accurately right away >bur 
sBff can start using the EZ-I the 
day it arrives, because Lamer experts 
offer immediate ormthejob training, 

THE EZ-1 PROCESSES WORfC 
NOT JUST WORDS 

The EZ-1 is more than a conventional 
word processor It's a work processor 
that also files, keeps accurate records, 
and helps you stay ahead of all 
your paperwork. It can grow with 
your business too, because Lanier 
will continually update it with 
new capabilities, 

HARD WORK WAS 

NEVER THIS EASY 




work, while most other 
similarly priced equipment 
only allows you to process 
words. And when you consider 
the EZ-1 can inaease 
efficiency, you'll see how 
it virtually pays for Itself Even 
though your chairman of the 
board may never use the EZ-1, 
he'll certainly appreciate all 
it can do. 

Send us this coupon, or call 
today for a demonstration 
of how easy the EZ-1 
really is. (800) 241-1706. 
Except in Aaska or Hawaii. 
In Georgia, call collea' 

(404) 321-1244. er98i L^erHuinSL(>ii3dijci^ he 

Send to: Lanier Business Products, Inc. 

1700 Chantilly Dr. N,E, Atlanta, GA 30324 


LANIERS EZ1 


'ibur secretary ypes on a TV- 
like screen instead of on 
paper, so changes are made 
before printing. That saves 
time and helps avoid typos. Al your work is produced in 
letter-quality printing at less than 30 seconds per page. 
50-200 pages can be stared on a single memory disc. In 
addition, the EZ-1 does more than one job at a time, which 
can free your seaetary to work on other administrative taste 


Show me how easy the EZ-1 is. 


Best luTie LuCjO 


Coi.rnry 


_ EASYTOAFRDRD _ 

The new EZ-1 gives you the ability to process all kinds of 
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\X/fe make your good people even better 

Oct. 81 Byt^4 31 B Ji 

Mafcere at ihr T^fjeMastec'No Prablemi* T^pewrilH; fSio Protilefr Shared Systen^ard EZ-r'UAirit PtocEssar. 































(2a) 




Figure 2: Traversing the PDQ tree. Figure 2a is the flowchart for a method of searching a tree. Note its simplicity when compared to 
the binary-search method of figure la; searching the tree requires fewer steps and calculations. A sample PDQ tree (of the same data 
used in figure lb) is shown in figure 2b. 


242 Kovcmber 19«1 © BYTE Pubtiutioni Inc 


Circle t6 on Inquiry card.' 

















































Please call 

( 213 ) 883 - 8594 . 

CXir Epson prices 
aresolovy^ 
w^re not allowed 
to print them. 


EPSON INTERFACES & OPTIONS 


EPSON MX-80 ..SCALL 

80 cps/9x9 matrix/Lower case with 
true descenders/Bi-directional & 
Logic seeking/Adjustable tractor/ 
Expanded printing/Block graphics/ 
Forms control/Compressed printing/ 
Double-strike printing/Correspon- 
dence quality/Emphasized printing 
mode/Standard paraiiel interface 

EPSON MX-80 F/T.SCALL 

Same features as the MX-80 pi us Fric¬ 
tion Feed, Adjustable removable trac¬ 
tor is standard for ease of handling 
forms and singie sheets, 

EPSON MX-f 00 F/T.SCALL 

Same features as the MX-80 & MX-80 
F/T but on1 S’/a inch carriage for print¬ 
ing 132 columns with standard 10 cpi 
font or 232 coiumns in the com¬ 
pressed character font. The MX-100 is 
complete with Dot Resoiution 
Graphics 


TRS^aO MODEL LIN CABLE 

,$ 

30 

TRS'00 MODEL i Ke^yboard Interface 


95 

TRS-80 MODEL It CABLE 

£ 

30 

APPLE INTERFACE S CABLE 

$ 

too 

fEEE 488 INTERFACE 

$ 

60 

SERIAL INTERFACE 

$ 

70 



SERIAL INTERFACE [2K BUFFER) 

.$ 

149 

SERIAL CABLE Mate 10 Male . 

$ 

30 

DOT RESOLUTION GRAPHICS 

$ 

90 

REPLACEMENT RIBBON . ., 

$ 

13 

REPLACEMENT PRINT HEAD [Quiai typel 

s 

40 

EPSON SERVICE MANUAL 

$ 

40 


We built a reputation on our 
prices and your satisfaction. 

W&guarantee everything we sell lor 30 days. If anything 
is wrong, just relurn the item and we’ll make H right, 
And. of course, we' 11 pay the sh Ipping charges. 

We accept Visa and Master Card on alt orders. COD 
accepted up to SSOOiDO. We also accepl school pur¬ 
chase orders. 

Please add $2.00 for standard UPS shipping and 
handling on orders under 50. pounds, delivered in the 
conlinental U.S. Call us lor shipping charges on Items 
that weigh more than 50 pounds. Foreign. FPO and APO 
orders please add 15% for shipping. California reS' 
idents add 6% sales tax. 


31245 La Baya Drive, Westlake Village, California 91362 







Listing 1! The PDQ Key-fife System for the Radio Shack TRS-80 Model III. This program both creates and searches the PDQ tree 
for files of moderate length. The program should be easily portable for any computer using a form of Microsoft BASIC. 

P SWANSON - PDQ KEY FILE SYSTEM 


- SAMPLE INVENTORY PRDBRAM USINB KEY FILE SYSTEM - 


10 CLEAR 3000 
15 DIMCA(6) 

20 DPEN’'R" , 1, "NEWFILEs 0"8 ' #** NEWFILE = NAME OF FILE *** 

30 FIELDl,2S5ASBi 

40 REM $**#***#* PARAMETER ARRAY *#*** 11 **** 


50 REM ***** 
60 REM ***** 
70 REM ***** 
BO REM ***** 
90 REM ***** 
100 REM**#** 


1 # RECORDS/BLOCK *********** 

2 RECORD LENBTH ************* 

3 FIRST BYTE OF BR ********** 

4 FIRST BYTE OF LR ********** 

5 KEY LENBTH **##*****#****#* 

6 # RECORDS IN FILE (MAX) *** 
110 REM*#********************************** 
120 RESTORE 

130 FaRI=lT06 
140 READCAd) 

150 NEXT I 

160 DATA 8,30,6,8,5,199 

199 REM**** 200 SELECTOR **** 

200 CLS 
210 PRINT" 

220 PRINT 
230 PRINT" 

240 PRINT" 

250 PRINT" 

260 PRINT 

270 INPUT" ENTER NUMBER OF YOUR SELECTION" 5 N 

280 IFN=27THEN400 

290 0NNB0T0600,900,1400 

300 SaT0270 

399 REM**** 400 INITIALIZE FILES **** 


** INVENTORY PROGRAM **" 

1 . ADD A RECORD TO THE FILE" 

2. EDIT A RECORD ON FILE" 

3. PRINT FILE DUMP" 


400 CLS 

410 PRINT"*************FILE INITIAL IZATION********** " 
420 PRINT 

430 PRINT"ENTER PASSWORD!"; 

440 p*-"" 

445 CC=0 

450 Q$=INKEYit! IFQ*=" "THEN450 


460 IFa! 6 =CHR$ (13) THEN500 
470 PRINT"X"; 

480 pf|i=P»+Df|i 
490 G0T0450 

500 IFP»=”SECRET"THEN510s ELSE200 
510 Bl*=STRINGf.<255,32) 

520 F0RI=1T025 
530 LSETB*=Bi$ 

540 PUTl,I 
550 NEXTI 

560 MID*(B1$,1,2)=MKI* <0) 

570 LSETB*=Bi'* 

580 PUTl,1 
590 BOT0200 

599 REM**** 600 ADD A RECORD TO THE FILE *** 

600 CLS 

610 PRINT" ** ADD A RECORD TO THE FILE **" 

620 PRINT 

630 INPUT"ITEM NUMBER"; 

640 A!t=I* 

650 G0SUB7000 


Listing 1 continued on page 2i6 
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L VAIL ABLE NOW ... SYSTEM 2800 FROM SYSTEMS GROUP 

FEATURES 



• lEHE S-lOO Bus Compatible Systems, ZSOA 
Based 

• Two 8“Jnch Drives: Single or Double Sided, 
Double Density Floppy Disk Drives or lOMB 
Winchester Hard Disk Drive 

• 20MB Winchester and Tape Backup 

• 8-Slol Shielded and Terminated Motherboard 

• System Software Selection includes CP/M*, 
MP/M* or OASIS** 

• Single-User or Multi-User SysiemSt 
Expandable to 6 Users 


* Table Top or Rack Mountable 

* Two Switched AC Outlets on Rear Panel 

* One Year Warranty on Entire System 

2812 CP/M, 2 Single Sided Hoppies.$3775.00 

2814 CP/M. 2 Double Sided Roppies. 4425.00 

2819 CP/M, 1 10 MB Winchester ^ 

1 Double Sided Floppy. 6675.00 

2824 MP/M. 2 Double Sided Roppies.... 5235.00 
2829 MP/M, 1 10 MB Winchester & 

I Doubled Sided Roppy.... 7500.00 




QUALITY BAM FROM SYSTEMS CROUP 


Z-&0 4MHZ operation with no wait states 

• IEEE compatible timing - 200 NS 4116's 

• Factory assembled, tested fic burned in 
DMB6400 64K(Bank Select, shown)L.....$ 740.00 


DM6400 64K- . 540.00 

DM4800 48K....... .. 510.00 

DM3200 32K.... 475.00 



CONFIGURE A COMPLETE S-100 SYSTEM 
WITH 2iid GENERATION' PRODUCTS 
FROM SYSTEMS GROUP. 

■ CPC 2810 (shown) Z-80A processor board 
(4MHZ) with 4 serial fit 2 parallel 


ports.......... .$369.1X3 

• CPC2813 - same as CPC28iO but 2 serial 

ports only..... .S345.00 

• FT)C2S01/8 - 8^' floppy disk controller 


board, up to 4 single/double sided drives, 

single or double densitv...... .$349-00 

• INa.28D4 - 4 chaimerserial I/O_ 329.00 

■ CRA-1 00 - Cromix* adaptor board.. $55.00 

CALL US FOR OUR MOST 
CURBENT PRICES! 


*2iid Gcncratioa is a trademark of Meaiurement Systems 
and Controhi tnc. Cromix is a trademark of Cromeanco, 
Inc. CP/M and MP/M arc trademarks of Digital 
Research. OASIS is a tiademark df Phase One Systems. 


16K MEMORY 

EXPANSION KIT 3a^.UU 

For Apple, T115-80 keyboard, Exidy^ and all 
other systems using 4U6 dynamic rams or equi- 
valent. Ail IC^s are prime Mitsubishi Ml 4116-3, 
200 NSEC, burned-in and fully tested. 


wabasK 

B** or SYa** flexible diskettes certified 100^ error 
free with manufacturer's 5-year limited warranty 
on all 8” media. Soft-sectored in boxc« of 10, 
SIA** available in lO-sector. 
fAdd $3.00 for plastic library Ciiscs) 


8” .^iingle Sided, single density...$27,50 

8” single sided, doubi e density.. 35.50 

8” double sided, double densi ty.. 45,50 

5 single sided, single deusity.. 27.50 

5 Vi ” single sided, double density.. 29.50 

SY*" single sided, double density, 

10-sector......,,,,,.........,........$29.50 


Adds Viewpoint CRT.... 569.00 

PAPER TIGER 
PRINTERS 

IDS 460G 9x9 Dot Matrix Printer.... g90.00 

IDS 5e0G Wide Carriage Printer............ 1099 .00 

8” DISK DRIVES 

ShugarteOIH. $399.00 

NEC FD1160 (double sided)... 589.00 

Memorex MRX-lOl 8” Winchester style, hard 
disk drfve^ 10 megabytes.....$2,000,00 


B5(t2 PRODUCTS 



BETA 32 K BYTE EXPANDABLE RAM FOR 
6502 AND 6800 SYSTEMS 
AIM 65 KIM SYM PET S44-BUS 

• Pi ug compatible with the AlM-65/ SYM expan¬ 
sion connector by using a ri|^t angle connect 
tor (supplied). 

• Memorv board edge connector plugs into the 
6800 S44 bus. 

• Connects to PET using an adaptor cable. 

• Uses + 5V only, supplied from the host com¬ 
puter. 

• Full documentation. Assembled and tested 
boards are guaranteed for one full yeRr, 
Purchase price is fully refundable if board is 
returned undama^d within 14 days. 

Assembled with 32K BAM...$349.00 

Tested with 16K RAM,..__ 329,00 

Bare board, manual & 6 hard-to-get parts. 99.00 

PET Interface kit. Connects the 32K RAM board 

TTfK^rofSsiomi^Sciosurer^Sns!!^ 


TERMSi Minimum order $15.00. Minimum ship¬ 
ping and handling $3.00, Calif, residents add 6% 
sales tax. Cash, checks. Mastercard, Visa and pur¬ 
chase orders from qualified Tirms are accepted, 
(Please allow two weeks for personal checks to 
clear before shipmetit.) Product availability and 
pricing subject to change without notice. 

INTERNATIONAL ORDERS; Add 15% to pur¬ 
chase price for all orders. Minimum shipping 
charge is $20.00. Orders luif/i insufficient funds 
will be delayed. Excm fimds will he returned 
with your order. Alt prices are t/.S. only. 



COmPUTER DEVICe 

ISSO UJ.COlLinS flVE. 
ORflnCE, Cft 99668 
(714)633-7980 

































































Listing 1 continued: 

660 1 FE« 0 THENPRINT"DUPLICATE - KEY ALREADY IN FILE":GOTQ2000 
670 INPUT"DESCRIPTION";D« 

680 INPUT"QUANTITY IN STOCK”;0 
690 INPUT"UNIT PRICE";P 

700 INPUT”ARE ALL VALUES CORRECT (Y/N)"siQ* 

710 IFQ*="N"THEN600 
720 IFD*<>"Y"THEN700 

730 PRINT"***## SAVING RECORD IN THE FILE ###**” 

740 A4!=STRIN69i <CA (2) , 32) 

750 MID*<A*, 1 ,5)=1* 

760 MID*(A*,10,14)=D*+STRING*<14,32) 

770 MID*<A*,24,2)=MKI*<D> 

7B0 MID*(A*,26,,4)=MKS*<P) 

790 G0SUB60O0 
BOO BOT0200 

B99 REM***# 900 EDIT A RECORD ON FILE **#* 

900 CLS 

910 PRINT" #* EDIT RECORDS ON FILE «*" 

920 PRINT 

930 INPUT"ENTER ITEM NUMBER OR END" 5 1* 

940 IFI*="END"THEN200 
950 A*=I* 

960 BOSUB7000 

970 IFE=0THEN1000 

9B0 PRINT"ITEM NOT IN FILE" 

990 BOT0930 

1000 I$=LEFT*(Al*,5) 

1010 D«=MID$(A1*,io,14) 

1020 Q=CVI(MID*<A1*,24,2)) 

1030 P=CVS<MID*(A1*,26,4)) 

1040 CLS 

1050 PRINT"**#** EDITING ITEM NUMBER ";I* 


1060 
1070 
1080 
1090 
1100 
1110 
1120 
1130 
1140 
1150 
1155 
1160 
1170 
1180 
1190 
1200 
1210 
1220 
1230 


PRINT 

PRINT"ENTER"5TAB(15);"TD CHANGE" 5 TAB(40);"CURRENT VALUE" 
PRINT" -1"5TAB<15) 5 "TO QUIT AND NOT POST CHANGES" 

PRINT" 0";TAB<1S) 5 "TO END AND SAVE CHANGES" 

PRINT" 1"';TAB(15) 5 "DESCRIPTIDN "5 TAB<40) ;D* 

PRINT" 2";TAB(15)s"QUANTITY "5 TAB(40);Q 

PRINT" 3 "5 TAB(15) 5 "UNIT PRICE";TAB(40) 5 :PRlNTUSING"tt###.##" 
PRINT 

INPUT" ENTER NUMBER OF YOUR CHOICE FROM ABOVE LIST";N 
0NN+2B0T0900,1160,1290,1310,1330 
GOTO1140 

A*=STRING*(CA(2),32) 

MID$<A*,1,5)=I*+STRING*(5,32) 

MID*<A*,6,2)=MKI*(GR) 

MID*(A*,8,2)=MKI*(LR) 

MID*(A*,10,14)=D*+STRING* <14,32) 

MID4(A*,24,2)=MKI*(Q) 

MID*<A*,26,4)=MKS*(P) 

G0SUB5500 


1240 B1*=B* 


1250 MID*(Bl*,CA(2)*(RN-1)+1,CA(2> > =A* 
1260 LBETB*=B1* 

1270 PUT1,BN 
12B0 B0T0900 

1290 INPUT"NEW DESCRIPTION";D* 


1300 GOTO1040 

1310 INPUT"NEW QUANTITY";Q 
1320 GOTO1040 

1330 INPUT"NEW UNIT PRICE";P 


P 


1340 GOTO1040 

1399 REM#*## 1400 PRINT INVENTORY LISTING *#** 

1400 CLS 

1410 PRINT" #* INVENTORY LISTING **" 

1420 PRINT listing I continued on page 248 
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the Osborne Books You Want 


Assembly Language 
Program Series 

by Lance Levanthal and co-authors 


You needn't know anythmg about assem¬ 
bly language to use these books. Each one 
is a straightforward> self-teaching textbook 
that is both precise and easy to understand. 


68000. 

6809. 

6502. 

280. 

28000 . 

6800. 

8080A/8085 


#62-4, $16.99 □ 
#35-7, $16.99 □ 
#27-6, $16,99 □ 
#21-7, $16.99 O 
#36-5, $19,99 □ 
#12-8, $15.99 □ 
#10-1. $15.99 n 


The 8086 Book 

by Russell Rector and George Alexy 
Part assembly language text and part hard¬ 
ware reference, this book covers ah of the 
8086's most important features. 

$16.99 □ 


.ji Intsdacs 

Interlacing to S-100 (IEEE 696) 
Microcomputers 

by Sol Libes and Mark Garetz 


Describes the S-100 Bus with unmatched 
precision. Covers mechanical and elec¬ 
trical design, logical and electrical reJa- 
tionships. bus interconnections, and much 
more, #37-3, $15.00 □ 


Microprocessors for 
Measurement and Control 


PET and the IEEE 488 Bus (GPIB) 

by E. Fisher an C.W. Jensen 
Provides chapters on all aspects of the 
General Purpose Interface Bus. Includes 
lines, signals, specifications, and much 
more. #31-4. S15 99 □ 

Microelectronic 

References 


An Introduction to 
Microcomputers: Volume 3 - 
Some Real Support Devices 

by Gerry Kane and Adam Osborne 
Available with or without 3-rtng binder or 
updates. Each device is described in detail, 
including an analysis of the best uses for 
that device. Book - #ia-7, $15.00 O 

Binder - #19-5, $6.99 O 
Six Updates - tt98. $25.00 □ 

Handbooks 


Osborne 4 & 8 Bit 
Microprocessor Handbook 

by Adam Osborne and Gerry Kane 
The one source for complete, objective 
and accurate information on 4 and 8 bit 
microprocessors. This book describes vir¬ 
tually every 4 and 8 bit microprocessor on 
the market today, and allows you to 
evaluate any device or combination of 
devices. #42-X, $19.95 O 

Osborne 16-Blt 
Microprocessor Handbook 

by Gerry Kane and Adam Osborne 
A total reference book on virtually every 18- 
Bit microprocessor, this book permits ob¬ 
jective evaluation and comparison of these 
new devices. #43-8, $19.95 □ 


68000 Microprocessor Handbook 

by Gerry Kane 

This handbook offers more information 
about the 68000 than the manufacturer's 
data sheets. #4i-i, $6.99 □ 

CRT Controller Handbook 

by Gerry Kane 

Describes five devices in the same thor¬ 
ough detail you'll find in Volume 3. Con¬ 
tains 13 tables and 149 separate illustra¬ 
tions. #45-4, $6.99 □ 

8089 I/O Processor Handbook 

by Adam Osborne 

A complete presentation of the 8089. The 
8289 Bus Arbiter is also described with the 
same careful attention to design and ap- 
pl icati on. #39-x. $6.99 □ 




Osborne/McG ra w-H il I 
630 Bancroft Way, Berkeley, CA 94710 




Book#, Price:. 


Call TolJ Free; 600*227-2895 gifiM 

in California (41S) 54B-2805 

Dep.. B21 itfitM 


Name 


by D.M. Auslander and P- Sagues 
Learn to design mechanical and process 
equipment using microprocessor based 
"real-time” computer systems. This book 
allows readers {even those unfamiliar with 
machine or assembly language) to initiate 
projects. #57-8, $15.99 O 


Address__ -. -—.—. 

City/State/Zfp_^___ , _____ 

plus: □ ,76/Item 4th class □ $1. 50/item UPS □ $2. 50/item Air MaEi □ $10.00/Etem Overseas 
(California residents add applicable tax.) 

Total amount enclosed $_orchargemyD Visa □ Mastercharge 

Card#___Expiration Date__ 


























Listing 1 continued; 

1430 INPUT"START AT ITEM";SI* 

1440 INPUT"END AT ITEM";El4 
1450 IFSI*>EI*THEN1430 
1452 SI*=SI*+STRINB4(5,32) 

1454 E14=EI*+STRING4(5,32) 

1460 IFSI*>STRINB*(5,32)THENMID*(SI*,5,1)=CHR*<ASC(MID*(SI*,5, 
1470 L9=55;P9=0 
1475 TVtt=0 
1480 A*=SI* 

1490 B0SUB8000 
1500 IFEO0THEN1690 

1510 IFLEFT*(A1*,5)>LEFT*(EI*,5)THEN1690 

1520 L9=L9+1 

1530 IFL9<55THEN1590 

1540 IFP9<>OTHENFORI=L9Ta65:LPRINT" "sNEXTI 
1550 P9=P9+1 

1560 LPRINT" INVENTORY LISTING REPORT 

1570 LPRINT" " 

1575 LPRINT"ITEM N0.";TAB(10);"DESCRIPTI0N";TAB(30>;"QUANTITY' 
CE";TAB(60);"EXT. VALUE" 

1580 L9=4 

1590 Q=CVI(MID*(Al*,24,2)) 

1600 P=CVS(MID*(A1*,26,4)) 

1610 LPRINTLEFT*(A1*,5);TAB(10);MID*(A1*,10,14);TAB(30); 

1620 LPRINTUSING"#####";Q;!LFRINTTAB(45); 

1630 LPRINTUSING"####.##";P;:LPRINTTAB(60); 

1640 EV#=Q*P 
1650 TV#=TV#+EV# 

1660 LPRINTUSING"#,###,###.;EV# 

1670 A*=A1* 

1680 GOTO1490 
1690 LPRINT" " 

1700 LPRINT”TOTAL VALUE OF INVENTORY ="; 

1710 LPRINTUSING"#,###,###.##"; TV# 

1720 G0T0200 

2000 INPUT"PRESS ENTER WHEN FINISHED VIEWING";Q* 

2010 GOT0200 

4998 STOP 

4999 REM**** GET NEXT FREE RECORD - FR **** 


5000 BET1,1 

5010 FR=CVI (LEFT* (B*,2) ) + ls ’-Record O, bytes 1 «e 2 — 

5020 B1*=B*! ’-contain the count o-f — 

5030 MID* (Bl», 1,2) =MKI*<FR) ! ’-records used. FR 'is — 

5035 LSETB*=B1*! * -next available rec. # — 

5040 PUTl,1 
SOSO RETURN 

5499 REM***# 5500 GET RECORD #RR - Al* **** 


5500 BN=INT(RR/CA(1)): 

5510 RN=RR-BN*CA(1 )+l5 
5520 BN=BN+1 
5530 GET1,BN 

5540 A1*=MID*(B*,CA(2)*<RN-1)+1, 
5560 GR=CVI(MID*(A1*,CA(3),2)): 
5570 LR=CVI(MID*(A1*,CA(4),2)): 
5580 RETURN 

5999 REM**#* 6000 PUT RECORD A* 

6000 60SUB5000! 

6010 IFFR>1THEN6100: 

6015 A1*=A*+STRING»(CA(2),32): 
6020 A*=LEFT*(A1*,CA(2))s 
6022 MID*(A*,CA(3),2)=MKI*(O) 
6024 MID*(A*,CA<4),2)=MKI*(O) 
6030 RR=FRi 
6040 60SUBS500: 

6050 B1*=B* 

6060 MID*(B1*,CA(2)*(RN-1)+1,CA 


’- BN = block no. — 

’- RN = reference on block 


CA(2)) 

»- 6R = greater reference- 

’- LR — lesser reference — 

INTO FILE **#* 

* - Bet next free record - 

• -The first record gets - 

’- special treatement. - 

’- Pack A*... ~ 


'- Set record number (=1) 

’- Get record. 

(2)>=A* 


PAGE";P9 

.tab(45);"UNIT PRI 


Listfng 1 continued on page 2S0 
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SustemslECx 


a total business system. 



SYSTEMS II EX 


f JOB COSTING MENU } 

1. TRANSACTION ENTRY/OATE 

2. JOB/TASK TABLE MAINTENANCE 

3. JOB COST FILE MAINTENANCE 

4. JOB COST BEPORTING 

5. EMPLOYEE TABLE MAINTENANCE 

6. RETURN TO MASTER MENU 

. SELECT 11-61? i 


r MASTER MENU ^ 

UNVENTORY 7. CHART OF ACCTS. 

2. PAYABLES B. VENDOR MAINI 

3. RECEIVABLES 9, CUST. MAINT. 

4. PAYROLL ID. CHANGE DATE 

5. LEDGER n^SYS./BACKUP 

6. JOURNAL 12. STOP PROCSS G. 

L 13. OPTIONAL PROCSS G. 

SELECT (M3I? . 


DATABASE MENU 

1. FILE MAINTENANCE 

2. REPORTS/BEPORT MAINT. 

3. UTILITIES 

4 RETURN TO SYSTEM MENU 
SELECT (M)? 


RECEIVABLES SYSTEM MENU 

1. RLE MAINTENANCE 

2. RECEIPT OF PAYMENTS 

3. GENERATE BILLING 
4 MONTH END 

5. PAST DUE REPORT 
e. APPLY MONTHLY INTEREST 

7. RETURN TO MASTER MENU 
^ SELECT (1-71? 


ACCOUNTS PAYABLES MENU 

1. RLE MAINTENANCE 

2. PAYMENT SELECTION 

3. PRINT CHECKS AND REGISTER 

4. MONTH END 

5. RETURN TO MASTER MENU 

SELECT (1-51? 


PAYROLL MENU 

1. MISC/TAX TABLE MAINT. 

2. TRANSACTION FILE 

3. MISC. PAY/DEOUCTION FILE 

4. EMPLOYEE MASTER FILE 

5. CALCULATE/PRINT CHECKS 
a PRINT WZ s 

7. RETURN TO MASTER MENU 
^ II 7)7 


r LEDGER SYSTEM MENU 

1. FILE MAINTENANCE 

2. BAL SHEET/INCOME STATEMENT 

3. YEAR END PROCESS 

4. RETURN TO MASTER MENU 

SELECT \U\? 


INVENTORY SYSTEM MENU 
TIME DA 

). FILE MAINTENANCE 
Z. POINT OF SALES 
3. REORDER REPORT 
4 RETURN TO MASTER MENU 
I SELECT (Ml? 


SYSTEMS n EX — EX for EXTENDED 
PERFORMANCE. Westware brings you the 
most completely integrated and simplest to 
use business software for your Apple 
Computer The SYSTEMS II EX is complete 
with an integrated Database. YesI The DBM 
Database can move your system's files into 
Database format for customized reports or 
labels. 

Although the SYSTEMS II EX is a fully 
integrated system, you may purchase 


individual modules and later add additional 
modules, such as Job Costing for 
contractors. The power of our system is in 
the KSAM Firmware card that plugs into the 
Apple. This card permits high speed 
searches and eliminates running sort 
routines to get your files in order. 

SYSTEMS 11 is avaiiable on 5Vi" drives, and 
also on the Corvus hard disk. A Corvus 
based system wilj give you the power and 
capacity that challenges larger computers. 


COMING SOON —- Cash flow analysis with 
graphics, Database II with graphics, and Bill 
of Materials for small manufacturers. 

CURRENT OPTIONS AVAILABLE — Job 
Costing, Cycle Invoicing, Order entry, and 
Layaway. 

All Checks, statements and Invoices use 
NEBS forms. 

Dealer and OEM Inquiries invited. 

Apple is a trademark of Apple Computers. 



SyskemslICx 


2455 S.W. 4th Ave. 
Suite 2 

Ontario, OR 97914 
(503) 881-1477 




2455 S.W. 4th Ave. 
Suite 2 

Ontario, OR 97914 


□ Yes. i wouid like to sampie your software. Piease 
send me the Systems II Demo Package. My check 
for $25 is enclosed. 

Name_ 

Title_ 

Company Name_ 

Address_ 

City_State-Zip_ 
















Listing 1 continued: 

6070 LSETBS=Bl*s 

6080 PUTljl: 

6090 E=0:RETURN 
6100 RR=1: 

6102 IFFR<^CA(6)THEN6110: 
6104 E^2:RETURN 
6110 B0SUB5500S 


^—- Insert new record, 

'- Zi put it in the file- 

^- Start search with # 1^ 

*-Check for end of file* 

"- Bet record no- RR 


6120 IFLEFT$(A$,CA<5) XLEFT^ (Al 
6130 IFLEFT$(A$, CA(5> ) >LEFT$<A1 
6140 E=l: 

6142 6ET1,Is 
6144 

6146 MID^CBIS,1,2)=HKI$(FR-1) 

6148 LSET 

6150 PUTl,1 

6152 RETURN 

6200 IFLR=0THEN6240s 

6210 RR=LRs 

6220 (30T06110: 

6240 MID$(Al^jCA(4>,2J=MKI^(FR)s 
6250 B1$===B$ 

6260 MiDS(Bl^,CA(2) *(RN-1>+1,CA C 
6270 LSETB^==B1^ 

6280 PUTljBNs 
6290 B0TD6400 
6300 IFeR^OTHEN6340; 


jCACS)3THEN6200 
,CA(5> JTHEN6300 

'-^ Equal “ duplicate key 

? Restore original value 

'- of record counter 


»- Branch if no more recs 

'—— RR= next to search 

-Continue search!ng- 

’- Spot found ^ pack loc* 

))=A1$ 

'—» Save pointer record 
— Branch if no more recs 


6310 RR=GR: ^- RR= next to search 

6320 BDTD6110; ^- Continue searching* 

6340 MID^CA1$,CA(3),2)=MKISCFR): -Spot found - pack loc, 

6350 

6360 mD$(Bl$,CAC2) t (RN^l) +1 , CA (2) )=A1^ 

6370 LSETB^^-Bliti 

63B0 PUTljpBMs ^-Save pointer record 

6400 RR=FR: now=new record no* 


6420 

6430 

6440 

6442 

6444 

6450 

6460 

6470 

6480 

6490 

6999 

7000 
7010 
7020 
7030 
7040 
7050 
7100 
7110 
7120 
7200 
7210 
7220 
7999 
0000 
8005 
8010 
8020 
8030 
0040 
8050 
8060 


GDSUB5500S ^ Load record space-*, 

A$=A$+STRING$ CCA C2) , 32) : — Init*?> pack new record 

A1S=LEFT$(A$,CAC2>) 

NID^ CAl^-f,CA<3) j2>^MKIiIi CO) 
mD$ CA1$, CA (4) ,2)=HKI^ CO) 

MID$CB1$,CAC2) CRN--1) +1 ^ CA (2) ) =A1 ^ 

LSETBS=B1* 


PUTIijBNe - and save it on disk, 

E=05 RETURN 

REmt^t 7000 BET RECORD FROM FILE 

RR=li ' Start with first rec- 

B0SUB5500: ^Bet record from file 

IFLEFTS(A^,CA(5> XLEFT^^ CA1S, CA (5) > THEN7100 
IFLEFT^<AS,CA(5) ) >LEFT$ (A^ CA <5) ) THEN7200 

E=0: -Equal ^ record found 

RETURN 

IFLR=0THENE=1:RETURNE ^- Not found 


RR=LR5 '- Cont* search at # LR 

G0T07010 

IFBR^0THENE=1sRETURN: "- Not found 

RR=5GRs "—“ Cont. search at # BR 

G0TD7010 

REMJ|t*!|!* 8000 GET NEXT GREATER KEY 

AS==fA$‘+‘STRING$ CCA C2) j 32) 3 ^-Incr, last byte of key 

MID* (A^^CACS) ^ 1)=CHR$ (ASC CMI D$ C Af j CA <5) , 1) )+l) 

A2$sSTRING^^CCA(5) ,255) g '-Initialize indicator 

RR=ls ^- Begin search at no- 1 

G0SUB5500! '—- Get record compare 

IFLEFTt <A$p CA <5))<LEFT^(Al$,CA(5))THENeiOO 
IFLEFT^CA$,CAC5))>LEFT*(A1$,CA(5))THEN8200 
E=0: — Found directly* 
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DEALERS: By now you know that it takes , 


SOFTWARE 

TO SELL 

COMPUTERS 


and International Micro Systems can provide you with the largest selection of quality business 
applications ever developed for the microcomputer Industry. 

If you are just looking for a G.L., A/P, and Payroll, you can find them in a dozen ads in this 
magazine. Butthers's a much bigger market for micros out there than that. Where can you find a 
fully interfaced Wholesale/Retail Distribution System? How about Manufacturing Inventory 
Control including Production Scheduling & Control. See that one anywhere else? Maybe your 
market is Medical/Dental and IMS has the full systems there too. You can’t sell computers 
without software and IMS has the finest selection of software available for you. Each system has 
been developed by the IMS professional staff and we support what we sell 

But thats not alL International Micro Systems has the strongest dealer marketing plan in the 
industry. With our. 

^295 Dealer Demo System. 

we put all the software shown below in your office or store ready to demo to your prospects and 
we include the promotional material and our unique video sales presentation to help you move 
systems. Give us a call or drop us a card and let us show you what selling business systems 


should be all about. 


Financial Svatema 
GL. A/P, A/n 
Payroll 

Cash Receipts/Disb. 

Job Costing 
Mailing List Mgmt. 
Medico I/Dental 
Office Scheduler 
Patient Silling & A/R 
Insurance Forms 
G o vemmen lal/Educatlon al 
Student Record Keeping 
and Scheduling 
Fund Accounting 


Wholeoale Diolrlbuilon Syatefn 
Purchasing & Receiving 
Inventory Control 
Invoicing & Receivables 
Salesman Comm. Reporting 
Backorder Management 
Manufacturing Invanfory Cooirol 
Finished Goods Inventory Mgmt. 
Parts Inventory Mgmt 
Parts Purchasing & Rece iving 
Bill of Material 
Prod uctton Sc bed u I i ng 




X 


INTERNATIONAL 
IICRO 

lYSTEMS 


For details on our Demo Special, contact us at; 
6445 Metcalf, Shawnee Mission, KS 66202 
Phone: (913) 677-1137 


Circle 198 on inquiry card. 






















Listing 1 continued: 


8070 RETUf^N 

8100 IFLEFT^<A1$,CAC5))<LEFT$(A2^,CA(3> >THENA2$^A1$ 

ailO IFLR>0THEN8130: ^ Check -Tor end D^= search— 

8120 A1$=A2^e ^ ^ holds next greater- 

8130 IFLEFT^i (Al’t, 1>=CHRS C235)THENE=1 ^ EL8EE=0 
8140 RETURN 

8150 RR=^LR; ”-Continue at rec no- LR-— 

8160 GOTOgoSO 


6200 SF0R>OTHENe25Os 
8210 GGT(D012Oii 
0250 RR^-GRs 
8260 GOT08030 


Check tor end ot search— 
Borrow a tew statefrents— 
Continue at rec no, br— 


Text continued from page 240* 

zero. This is the first record in the file, 
physically, and is numbered zero by 
the way the mathematics of the next 
subroutine work. This first subrou¬ 
tine simply loads the value, in¬ 
crements it, then resaves it, storing 
the value of the record in the variable 
FR (for ''free record''). 

The second subroutine, starting at 
line 5500, finds a record by number 
and loads it into memory as the 
variable Al$, The record number is 
assumed to be in the variable RR. 
Since this subroutine set allows for 
more than one record per file block, a 


few formulas are required. Lines 5500 
through 5520 calculate the number of 
the block and the relative number {ie; 
number of the record on the block) of 
the record. Line 5540 extracts the cor¬ 
rect part of the buffer {B$) for the 
record. Lines 5560 and 5570 ''decode" 
the two greater than and less than 
pointers so that the other subroutines 
don't have to deal with that job. 
These first two subroutines are 
there to simply help the other ones. 
They can be used in any random- 
access file (except for the unpacking 
of GR and LR), The rest of the 


subroutines handle the actual logic of 
the system. 

Line 6000 starts the subroutine that 
puts a new record into the file. If it is 
the very first record, it is simply 
saved as record number one and the 
two pointers are both set to zero. This 
happens in lines 6015 through 6090* 
The subroutine that gets the number 
of the next available record (line 
5000) is used in this subroutine* 

If it is not the first record, then a 
more complicated solution is re¬ 
quired; this begins at line 6100. First, 
the file must be searched for the 
alphabetical position of the new 
record. Start with record number one 
(see line 6100), Before the routine 
goes any further, it tests the record 
number to see if there is any more 
room in the file* If there isn't, then 
there is no reason to go any further, 
because the record cannot be added 
to the file* Note the use of the 
variable E. This is used as a form of 
error code. If, when the subroutine 
returns, E is 0, then everything went 
as planned. If E is returned as 2 it 
means that the file is full and the 
record is not saved. If E is 1, the key is 
already in the file and the new record 
is not saved* This will come up later 
in this subroutine. 

The search is somewhat like the 
binary search. The record is looked 
up in line 6110, which uses the 
subroutine at line 5500. Lines 6120 
and 6130 test to see which is greater* 
These branch to other parts of this 
subroutine* If these two tests "fall 
through," the record has a key equal 
to the one to be inserted. Lines 6140 
through 6152 take care of this situa¬ 
tion, First, E is set to 1 to indicate the 
error. Next, since the record number 


ATTENTION GOVERNMENT D P 
USERS AND PURCHASERS 

We represent many fine micro products and manufacturers 
on the U.S. Government's GSA Schedule, including 

Apple, Cromemco, MicropoUs, NorthStar, 
Osborne and Seequa Computers 

Purchasing from the Schedule will save you the time 
consumed by the bid process. Products shipped throughout 
the United States and world-wide. Visit or write any of our 
stores for more information or to receive our catalogue of 
products represented. 

Gjnmu|g& 


the dependable store 


257 West Street, Annapolis, MD 21401 - (301) 268-6505 
13A Allegheny Avenue, Towson, MD 21204 - (301) 296-0520 
9330 Georgia Avenue, Silver Spring, MD 20910 - (301) 588-3748 
6671 Backlick Road, Springfield, VA 22150 - (703) 644-5500 
Plaza 38, 2442 Route 38, Cheny Hill, NJ 08002 - (609) 779-0023 
Callers outside metropolitan areas served by our stores 
Please call (301)268-5801 

Career Opportunities Available * An Equal Opportunity Employer 
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Want a Better Printer @ Lower Cost? 
Compare DIP with the other best seiier. 







DIP-84G 

XX-80 F/T 


Print Speed 

100CPS 

80CPS 


Head Life 

100x10^ 

50x106 


Character Sizes 

40,48,66,80,96,132 

40,66,80,132 


RS232C 

STD 

$ 89.00 


Dot Graphic 

STD 

$ 90.00 


Friction Feed 

STD 

$100.00 

Matrix 

7x7/11 x7 

9x9 

Paper Handling 

Rear&Bottom 

Rear 

O 

Short Line Logic 

STD 

STD 

Continuous Input 

STD 

None 

Buffer Size 

10 Lines 

1 Line 


2K Buffer 

$ 30.00 

? 


Ribbon Life 

5 Million 

3 Million 


Price Basic 

$795.00 

$645.00 


Friction 

STD 

$100,00 


RS232C 

STD 

$ 89.00 


Dot Graphic 

STD 

$ 95.00 



$795.00 

$929.00 


In addition, we offer 




DIP-81 $499.00 

Low Cost Friction Feed 


DIP-82 $695.00 

11x7, High Performance, Friction F 


DIP-85 $895.00 

X-on/X-off, 9600 Baud 








DIP, inc. 745 AllantJC A^^enue * Boston, MA 021 11 • (617) 482-4214 
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“Forget Memory Loss Problems” 



RAM [.OK FEATURES: 

* +/-10% LINE VOLTAGE LIMITS 

* MAX. ONE CYCLE RESPONSE 
TIME 

* BROWNOQT/SURGE PROTECTION 

* BUILT IN BATTERY CHARGER 

* noise interference 

PROTECTION 


GET STANDBY POWER 
WITH 

RAMLOK 


UNIT PRICE i495.O0 
Dc;9ler Inquiries invited 
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LADGO 


LADCO DEVELOPMENT CO., INC. 
P. O. BOX 464, OLEAN, N. Y. 14760 
716-372-0168 





will not be used, the value of the 
variable used to count the number of 
records used must be restored. It was 
incremented by the GOSUB 5000, so 
lines 6142 through 6150 decrement it, 
then 6152 returns to the main pro¬ 
gram. 

If the key to be inserted is less than 
the key in the record just loaded, line 
6120 branches to line 6200, If there 
are no records indicated by the 
variable LR {ie:, LR=0), then the 
spot to link up this new record is 
found and line 6200 branches to line 
6240. If LR does contain a record 
number, then RR, which is the record 
number to test, is set to this pointer 
(LR), and the routine returns to line 
6110 to continue the search. 

Line 6240 begins the section of pro¬ 
gram that inserts the record when it is 
less than the last one found in the 
search. The less than pointer is up¬ 
dated in lines 6240 through 6260 so 
that it will point to the new record. It 
is resaved in line 6270, then the 
routine branches to line 6400 to pack 
and save the new record. 

Between line 6290 and that routine 
in line 6400 is the routine that handles 
the situation where the record to be 
inserted is greater than the record be¬ 
ing tested in the search. Line 6130 
tests this and branches to line 6300 if 
the condition is true. This is almost 
the same as the routine just described 
that starts at line 6200, The difference 
is that GR is the pointer used instead 
of LR, 

Line 6400 packs and saves the new 
record. By the time the routine gets to 
this line, the record that points to it 
has been updated. This part of the 
program just sets up the record and 
saves it on disk, E is set to 0 just 
before the RETURN statement to in¬ 
dicate that all went well. 

The other two subroutines are 
variations of the search described for 
the subroutine that puts a new record 
into the file. The subroutine starting 
at line 7000, which gets a record from 
the file given the key, is the search 
with the values of the error code {the 
variable E) set to 0 if the record is 
found and to 1 if It is not in the file. 

The last subroutine allows the 
reports to be in alphabetical order. It 
will take a key and find the next one 
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Circle 416 on inquiry card. 




























EPROM—2K Byte 
(Expandabh to 24KJ 


00-8028 
8 CHN TRIAC 
Controller 


TR^SWAVE^ ;nny ^JC 


STD mOO) BUS X 6.5 in. 
5 Volt Oniy—Cassette 
Tape In/Out—2 Sense^ 
3 Flags—Interrupts 


INS8073 Microinterpreter 
Tiny BASIC Processor 


IK Byte Local RAM 
[Expandable to 33K] 


ART/RC Master^ For Single 
Wire Data I/O Of 12S Slave Units 


Autostart EPROM 
2K Byte 


Dl-8020 
20 CHN A/D 


$262 


Development Station 


Real Time Clock 
W/ExL Battery Backup 
Yr^ Mo, Wk, Day, Hour, Sec. 


Utilities Firmware, For 
Software Dev., EPROM 2K 


K-8073 ^ 
Microcomputer 


$388 






SINGLE UNIT 


PPI Interface Ribbon 
Connector 

i 

i 


RS-232 For CRT 
110^4800 Baud 


EPROM Programmer, 2K 
Byte Prm. Decoded — Req. 
Ext. 25 V Only 


PPL Programmable I/O, 
24 Lines 


IN PUT ►►►►►► DECISION ►►►► OUTPUT 


TODAY’S NEEDS 

How many times have you thought about 
designing or purchasing the ultimate 
intelligent control system but were dis¬ 
couraged by the R6tD time or price? 
Transwave took the initiative of design¬ 
ing one for you- Combining versatility 
with low cost, the K-8073 Tiny BASIC 
Microcomputer has already taken the 
lead in the process control market- Pro¬ 
gramming is reduced to mere hours 
because of the on-chip Tiny BASIC 
Microinterpreter. I/O is extended to 
previously unheard of limits because 
of the on-board ART/RC (Asynchro¬ 
nous Receiver Transmitter/Remote 
Controller). 

This processor-like chip provides 
bbdirectional serial communication be¬ 
tween the K-8073 and its remotely 
located peripheral I/O devices. In addi¬ 
tion * the K-8073 can operate in a stand¬ 
alone, satellite, or host mode. When 
interfaced thru RS-232, you can utilize 
your host computer, large or small, for 
DOlline. editing and mass data storatie. 


INPUT 

The DI-8020 is a 20 channel A/D input 
module designed to collect data from 
remote sensors monitoring temperature, 
humidity, light, pressure, etc. Each A/D 
module is capable of monitoring 16 
analog and 4 digital signals- Remark¬ 
ably versatile, the DI-8020 is adaptable 
to any environment. 

In addition to an extensive input 
range, this A/D module eliminates the 
usual installation hassles because of the 
unique ART/RC communications route. 
A single twisted pair or coaxial wire 
serves as the bi-directional DPW (Data 
Pathway) between the DI-8020 and the 
K-8073 Tiny BASIC Microcomputer. 

DECISION 

After receiving data, the K-8073 exe¬ 
cutes from your EPROM based Tiny 
BASIC program. 

OUTPUT 

Completing the cycle of I“*D“*0 is the 
DO-8028; an 8 channel TRIAC Control 
Module. This board features 8 omicallv 


isolated TRIACS with a maximum rat¬ 
ing of up to 300 Walts AC control per 
channel. Receiving commands from the 
K-8073 via the full duplex DPW, you 
can daisy chain as many as 128 of these 
*‘slave" stations. 

STAND ALONE SIMPLICITY 

Whether you free your mainframe, free 
your mini or start from scratch, you can 
let closed loop control be the minimum 
configuration it should be. These cards 
are exactly the fundamental pieces 
needed for today’s control applications. 
To order your K-8073 or for further in¬ 
formation on the Vanderbilt Series 8000 
Product Line, write or call: 
TRANSWAVECOHPORATION,Cedar 
Valley Building, Vanderbilt, PA 15486 
Phone: (412) 628-6370. 


■■ AWMMwa- 

COMPUTER DflflSim OF UTSC 
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Z8000 


MICRO PRICE for MINI POWER 
MICRO-lMINr^' matches Series I by IBM 
DELIVERING CURRENT ORDERS 

You cannoi buy a more powerful micro; 

• Power: 1 to 32 independent users 

• Memory: direotty addresses to 16 Megf 

• Mapping: efficient iTfemory management 

• Disk: 2M to more than 250M 

• Speed: throughput tO times ZBO 

• Files: simultaneous access 

• Communicaitton: inter-user via terminals 

• Security: all files password protected 

• Options: expandable in the field 

• Bus; Intel Multibus"" compatible 

• Languages: Pascal, basjc. COBOL, fortran 

System 3 $7053 

This 16-bit Mullibus™ computer system 
includes: 

• 20001 CPU and 256K RAM 

• B serial i/0 ports 

• 15-slot backplane 

• Dual floppy disk drives 

• Multiuser Operating System 
Field upgrade to 16MB RAM» 

268M8 of hard disk, 32 users. 

Pascal, BASIC, C. COBOL and 
FORTRAN languages. 


Cal! for further system spectfications. 



AMPEX Dialogue 80™ 

Dialogue 80™ fully-featured video lerminaf: 

• Full ASCII with numeric and edit keypads 

• Elegant case with detachable keyboard 

• Display 24 lines with 25tb status line 

• 20 user programmable function keys 

• 2 pages display irremory (4 optional) 

• 11 graphics and 21 control codes 

• 10 modes including block, protect, program 

• Transparent mode displays control codes 


Dialogue 80™ ......$1045 

Dialogue 80™ with phone coupler.1194 


Applications: word processing, data entry, interac¬ 
tive programming, data base inqurry/response/ 
update, transaction processing, whether on-site 
or remote. For our system or for yours, this Inter¬ 
active terminal is the perfect match. 


Prices: Prepaid or Purchase Order Net 10. 
Prices subject to change without notice. 
Warranty: 120 day minimum on all systems, 
Interfacing cables free with all systems. 

10% down fixes price, guarantees priority, 
MasterCard and VISA cards accepted. 


^ (312)604-3183 


TM mi D11 I E Y 


\ MfCFtOCOMPLTTiR SYSTEMS \ 

\ \ 5710 Drexel, Chicago, IL 60637 


in the file that is greater. How it 
works is fairly simple. It first in¬ 
crements the value of the last byte in 
the key, which makes it the next 
possible key higher than the one 
given. It then searches the file in the 
same manner as the other two sub¬ 
routines. 

If the key is found, there is no 
problem. The key found is the next 
higher key in the file. The interesting 
part is the condition where the key is 
not found. The key found may not be 
the next greater key (the 'Icey found" 
meaning the last one tested in the 
search). A2$ is used to locate the next 
greater key. It is initially set to the 
highest possible value for a string 
(ASCII code 255). When, in the pro¬ 
cess of searching, the key loaded is 
greater than the key being searched 
(which causes line 8040 to branch to 
line 8120), the key loaded may be the 
correct one. It is greater than the one 
being searched. If it is also less than 
A2$, then line 8100 sets A2$ equal to 
it. 

The rest of the searching is the 
same except for the end of the search, 
which is handled by lines 8120 
through 8140. Al$ is the string that is 
to contain the next greater record, so 
it is set to A2$. Line 8130 checks to 
see if a greater key was found. If there 
are no greater keys in the file, then 
the first byte of Al$ will be 
CHR${255), If it is not, then the next 
greater key was found. Line 8130 sets 
E equal to 1 if there are no greater 
records in file and to 0 if the next 
greater record is found and returned 
in Al$. 

Deleting Keys 

This is the simplest key-file system 
1 know. Like the bubble sort, it is 
slower than other methods, but is so 
much simpler to program that it is 
hard to pass it up in favor of other 
methods. One drawback, however, is 
not easy to ignore: there is no way to 
delete a key. This is due to the 
pointers. Unless the key was at the 
end of one of the branches (ie:, both 
pointers were zero), deleting it would 
involve changing the pointers of 
many records. This would be a com¬ 
plicated routine. 

A simple solution is to insert a code 


in the record of a deleted key, leaving 
the pointers and key intact so that the 
key will not interfere with future 
searches. When the file is getting full 
and there are a lot of deleted records 
in it, a program can be set up to read 
this file as a simple random-access file 
and insert the records that do not 
have the delete code into a new file 
using the subroutines. This will form 
a new file with no deleted records in 
it. 

Accessing the Key File 

The program used to access these 
files will show how to use the sub¬ 
routines. It begins at line 200 with a 
selector. The selector lists three selec¬ 
tions and requests the operator's 
choice by number. A "hidden" selec¬ 
tion is used to allow initialization of 
the file. This must be used before the 
first record is entered and can be used 
at any time to wipe out all of the 
records in the file and start out fresh. 

The rest of the program is divided 
by line number into functions cor¬ 
responding to the selections. The first 
routine, starting at line 400, is the 
"hidden" selection (number 27), Lines 
430 through 500 request and interpret 
a password so that some protection in 
addition to the hidden selection is 
provided to prevent someone from 
wiping out your data. Lines 510 
through 590 save blocks full of spaces 
in each block that can be used accord¬ 
ing to the parameter array. The pro¬ 
gram then saves a 0 in the first two 
bytes of record number 0 so that the 
subroutine at line 5000 can use it as 
the record counter. 

The function starting at line 600 
allows the addition of a new record 
into the file. In this example, the key 
is the item number and that is re¬ 
quested first. Next, the function uses 
the subroutine starting at line 7000, 
which gets the record given the key. If 
this subroutine finds the key and 
returns E equal to 0, then the key is 
already in the file. This causes the 
error message to be displayed. If it is 
not found (E = l), then the function 
proceeds to request the information 
you want the record to contain. 
When this has been entered, lines 730 
through 790 pack it all into the string 
A$ and call the subroutine starting at 
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Introducing 
“Popular 
Computing/’ 
the key to 
understanding. 

Now you don’t have to be 
a computer professional to 
unlock all the mysteries^ 
potential, and pleasures of 
home and small business 
computers* Popular Com- 
puling^ the new monthly 
magazine from McGraw- 
Hill, is the key- 
Created in response to 
growing demand for our 
informative quarterly 
onComf)urmg, Popular Com¬ 
puting explores every 
aspect of personal com¬ 
puters and their use. All 
reported in easy-to- 
understand nontechnical 
language. 


POPULAR. 


THE KEY TO UNDERSTANDING 

P.O. Box 397. Hancock. NH 03449 


Special news briefs, and 
feature articles by famous 
guest contributors (like 
Isaac Asimov). There’ll 
even be a helpful glossary 
of computer jargon we 
couldn’t avoid using, and 
much, much more. 


The answer to 
* * Computerphobia. ’ ’ 

Even the most computer- 
unsophisticated reader will 
find Popular Computing 
interesting and 
stimulating. Every issue 
will contain straight- 
talking product reviews, 


special 

Introductory 

Offer. 

Send in this coupon to¬ 
day, and take advantage of 
Popular Computings Special 


Introductory Offer. 




POKRAR. _ 

CmPUTjNG 


Oioos//®^ 

Whme iB li 

Buy a 

Bus/ness 

Asimov 

Reviews Asimov 

Hopw Computer 
GcH}}es 
















DATA F(LE LAYOUT 



FILE NEW FILE — Inventory file to test subroutines 



FILE TYPE Key ACCESS BY Item Number 


VARIABLE 

START 

LENGTH 

PACK 

DESCRIPTION 

1$ 

1 

5 

Integer 

Item no. (key) 

GR 

G 

2 

Integer 

Greater pointer 

LR 

8 

2 

Integer 

Lesser pointer 

D$ 

10 

14 

Alphanumeric 

Description 

Q 

24 

2 

Integer 

Quar^tlty 

P 

26 

4 

Single precision 

Unit Price 

Total Rec. Length 

^ 30 


First byte of LR == 8 


# RecJblock = 255/30 = 8 


Key Length = 5 


First byte of GR = 

= 6 


# Rec. in file = 199 


Table 1: A data-file layout form. It shows the variables that the values will be stored 

in when the record is in the 

memory and where each field is packed 

in the memory. 


line 6000 to insert this new record in¬ 
to the file. Note that there is no check 
for the error code E if E is equal to 1, 
which indicates that this is a duplicate 
key, because that was already 
checked by the subroutine called in 
line 650. There is a need to check for 
the end-of-file condition where E is 
equal to 2. This could be added to the 
function at this point. 

The fields in the file are shown in 
table 1, which is a data-file layout 
form. This table shows the variables 
that the values will be stored in when 
the record is in the memory and 
where each field is packed in the 
record. The information on this sheet 
is used to determine much of the in- 
























































WPRE LETTING YOU 

SECRET 




For the last couple of years we have 
been quietly delivering thousands of 
Tandon mini floppy disc drives into 
British computer manufacturers. 
Unfortunately, from the front they look 
very like someone elsds but as soon 
as you boot your system little 
things like the 3mS step 
speed not to mention 
capacities up to i M/byte 
start to give the game dway. 

Our range runs from the 100 
K/byte TM100-1 through to the ' 

1 M/byte TMIOO’4 which is 
presently manufactured at the 
rate of over20,000 units a month. 

Many floppy disc manufacturers will # 
tell you that they make their own 


read/write heads but what they really 
mean is that a lot of the time they buy 
in pre-ground core sets and coils 
and then glue all the bits 
together. Tandon grind their 
own cores, wind their own 
coils and more importantly 
control the quality 
themselves. This means that 
when the pieces go together 
they perform the way they 
are supposed to. Tandon 
build heads with electrical 
and mechanical specifications 
that the competition cannot 
even approach. When you start 
to pack 1 M/byte onto the drive 
you will see what we mean. 


landan 

MAKE MORE OF WHAT THEY MAKE, 


0 " Fioppy 

Ourrevotutionarynew THINUNE can pack 
a fantastic 2M/bytes info the space 
norma fiy occupied by a single 
conventional 8'' floppy disc drive. The 
THiNUNE uses only DCpowerand has a 
step speed of ONLYSmS. The read/write 
head is guaranteed fort5,000 media 
contact hours and the double sided drive 
uses the patented Tandon head design to 
work reliably without damaging the media. 
The TMd4$-t singfe sided and the TMd48-2 
double sided drives are also a vaiiabte in 
packaged form complete with power 
supplies as are our minis. 

TM600 SerSev Winchesiere,, ... 0-57 
M/tytea in a mini floppy size package 

Our new mini Winchesters pack up to 9.57 
M/bytes Into a desk top size disc package 
and come compiete with controUers and 
interfaces, where needed, to work directly 
with CP/M 2.2 on mos tof the popular 
micros. 6.38 M/byte systems start from as 
iow as £7425.00. TM600 Winchesters pack 


enough data to run serious business or 
technical appiications software on smalt 
systems. 

Our 650 Winchester controller is the 
definitive OEM product.^slmple to 
interface and built completely from TTL 
components, ft supports two discs with 
ease and while others are struggiing with 
iess stable anafogdata separators and 
speed eating error correction circuits,we 
use a high performance digitai design 
which titeraily locks into the data stream 
and stays there. CP/M BIOS with extensive 
deveiopmentaids on either5 W "or 8** 
floppies combined with our own support 
team makes integration simple. 

Service and Support 

We at HAL know that when an OEM 
customer buys a product he is sticking his 
neck out and putting his trust in the 
suppHer. We supply promptiy and if 
you have any technical probfems we wiil 
help you to sort them out. Call us any time 
knowing that you will get support that is 


second to none. We hold emergency 
spares, we can fix drives in a top priority 24 
hours when ready needed and we have a 
large investment in in-house auto drive 
testing equipment which aflows us to run 
up to 73 different diagnostics on your 
drives. To our kno wledge there is no other 
supplier in Europe that does this. Our auto 
testers, by the way, are the same ones that 
Tandon use on the end of their production 
fine. If you need less expensive test 
equipment, ask us about our OASIS 820 
portable tester which we manufacture 
ourselves tofixnof only disc drives but a 
ioi of other peripherafs as welL 
We also run regular training courses for 
service and production engineers, 
if you want to use the most up to date small 
disc drives made by the undisputed market 
leader and you wouid like to deai with a 
supplier who understands your needs and 
works to get your product into the fieid and 
then helps you keep it there, give us a calL 
HAL Computers,..,.making smatf discs 
work for you. 


HAL Computers IMted 
57WoodhamLane New Haw 
Weybrktge Surrey ENGLAM) 
Telephone^ Weybridge 4834617^ 







Glossary 

Array: A list or tahl 2 for holding data in such a wa^ that each 
datum may be accessed by one or two index numbers. 

Binary search: A method of searching an ordered list for a test value by 
comparing the test value with the value located at the middle of the list. 
This procedure effectively divides the list into two sections, and the 
search proceeds in the section having the value being tested for by, again, 
comparing the test value with the value located at the middle of the sec¬ 
tion. 

Character: A number or symbol that represents some amount (usually 8 
bits) of information. 

Fields: A region of data within a record that refers to the same general 
properties as corresponding regions in other records. 

Hashing; A method of searching a list by using a portion of the test value as 
an index. 

Key: The field of a record that may be compared with a test value. 

Pointer: A variable or memory location whose value is the address of a 
memory location. 

Random-access file: A disk file whose records may be read in any order. 

Records: Divisions of data in a file such that each of the divisions contains 
the same type of information at corresponding positions. 

Search: To examine a file to locate certain information. 

Sequential file: A disk file whose records may be read only in sequential 
order. 

Sort: To put the records of a file in order according to the data they contain. 

Test value: The information that a file is being searched for. 
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THE MOST 


PQUUEHFUl. 

SMALL 

BUSINESS 

cqhputeh 


IN THE 
WORLD 

The IBC ENSIGN business computer was 
designed from the ground up to run MP/M, multi¬ 
user OASIS, MVT-FAMOS, and other multi-user 
Z-80 operating systems faster than any other 
computer in the world. 

Consider these features: 

■ Up to 16 users 

• Up to 768K byte memory 

• Up to 150M bytes/disk drive 

• 17M byte tape cartridge 

• 46M byte 9 track tape 

• 6 MHz Z-eOB CPU 

But it takes more than a lot of I/O ports, 
memory, and disk storage to makea super multH 
user computer. The ENSIGN has what it takes. 

MULTIPE MICROPROCESSORS: The ENSIGN has 
two separate Z-80's and 32K byte memory buffer 
to handle all I/O between CRTs and printers at 
baud rales up to 19,200 baud. 

A third Z-60 handles all disk and tape I/O 
Commands from the main CPU are totally 
supervised by the disk slave Z-80 
And the main CPU is the new 6 MHz Z-80B 
running at full speed with 120 nsec memory, 
PERIPHERALS: The ENSIGN supports the tape 
and winchester disk family from Kennedy Co. 
These drives, tape cartridges, and 9 track tape 
drives are the premier of the industry Yet prices 
are low on the ENSIGN. 

SOFTWARE: II you are running MP/M, OASIS, or 
MVT-FAMOS you will run better on an ENSIGN 
And if you're not already tied to one of these 
syslems you may want to try IBC-SUPERDOS 
SUPERDOS is very powerful and very very fasi 



For dealership Information contact 


Integrated 
Business 
Computers 

22010 S. Wilmington Avenue, Suite 306 
Carson, CA 90745 • Call (213) 5IB-4245 

Tnc ^aMawmg hivt ii * HP 'U DiGl F al Af SE ARCh 

* DASiS - PHAM (ME SrSTEMS MVT f AHOS M(P PU ' FB StSTEWS 


formation required in the parameter 
array. 

The next function, which starts at 
line 900, allows you to change data in 
records that have already been saved 
in the file. Lines 900 through 1030 get 
the item number to edit, load, and 
unpack the record, and perform some 
checking concerning the key entered. 
The checking consists of two parts. 
The first allows an "escape" from the 
function. If the key entered is "END," 
the function branches back to the 
selector. The second check is if the 
record is in the file. If it is not, the 
message at line 900 is displayed. The 
checking is on the error code E after 
the GOSUB 7000, 

The rest of this function could take 
many different forms. The one I used 
here allows the operator to select, by 
number, 1, 2, or 3 for the field to edit, 
0 to end editing and resave the 
record, or —1 to end the edit of this 
item and not post any changes, A —1 
simply causes a branch back to the 
beginning of the function. The 0 is 
handled in lines 1160 through 1200, 
Lines 1160 through 1220 repack the 
fields into the string A$, In order to 


resave the record, this function first 
reloads it (the "old" version before 
the changes were made), then re¬ 
places the area in the buffer with the 
new version of the record. 

The last function, the printout, 
uses the "get next higher key" 
subroutine. This function begins at 
line 1400. Lines 1430 and 1440 request 
the starting and ending keys for the 
listing. After these are checked (to 
make sure the starting key is not 
greater than the ending key), line 
1460 decrements the first key. The 
listing will be in alphabetical order by 
continually calling llie subroutine 
starting at line 0000, which gets the 
next higher key. By decrementing the 
first key, the first key that will be 
printed could be the key entered, if it 
is in the file. If this decrementing were 
not done, and the starting key were a 
key in the file, the function would 
start with the next greater key rather 
than the one entered. 

The part of this function that con¬ 
trols which key is to be printed is in 
lines 1490 and 1500: 1490 gets the 
next greater key and line 1500 checks 
for the end-of-file condition. Added 
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CJVfes. 

I want to turn my microcomputer into a 
powerfui information and communications 
system. Send me your free Information Kit. 

□No. 

Thanks anyway, I’m already on-line 
with THE SOURCE?’’’ 


For free Information Kit 
call toll f roe 1-800-323-1718. 

Ask for operator 91. ) n I [ I i noi s, 1 -600- 942-6881 


If you are not one of the more than 11.000 
microcomputer, data terminal or communi¬ 
cating word processor owners who already 
subscribe to The Source, send in this coupon 
or call us toll-free. We 
will send you our free 
Information Kit that de¬ 
scribes the over 1200 
programs and services 
now available from The 
Source. You’ll see how 
easy it is to turn your 
microcomputer into a 
powerful information 
and communications 
system. 

With TheSource.you 
get hundreds of useful 
services for the home 
or for helping you run 
your business more profitably. You can get 
current stock prices, make airline reserva¬ 
tions, find a good restaurant, barter goods 
and services, get up-to-the-minute sports 
and news from UPI. You can communicate 
instantly through electronic mail with branch 
offices and field representatives subscribing 
to The Source: you can create your own bus¬ 
iness prog rams, on either a simple or sophis¬ 
ticated level. 

In addition to all this, you also have access 
to hundreds of easy-to-use data bases, elec¬ 
tronic games, informative and educational 



16-page color brocliure. 
Complete listing of 1200 prog rams. 


programs (including lessons in geometry and 

spelling, foreign language drills and math 
reviews), and a unique shop-at-home service 
that lets you buy over 30,000 brand name 

items at discount prices. 

You can do all of this 
easily and inexpensive¬ 
ly with a local phone 
call in more than 350 
cities across the coun¬ 
try, and at a one-time 
subscription fee of only 
$100.00 and usage costs 
as low as $4.25/hour. 

If you’d like to get the 
most out of your per¬ 
sonal computer or data 
terminal, call our toll- 
free number or send 
for your free kit today, 
ose and a world of infor- 


You have nothing to 
mation to gain. 

Mail to: Source Telecomputing Corporatioii, Dept EHG-5} 
1616 Anderson Road. McLean.Virginia 22102, 


Company- 
Address _ 


City_ 

Telephone ( 


-State- 


Zlp, 


)- 


Type of Equipment . 


LU, 

X 



AMERtCA'S INFORMATION UTIUTY 


The Source is a servicemark of Source Telecomputing Corporation, a subsidiary of The Reader's Digest Association. Inc. 


Circle 387 on Inquiry card. 
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Circle 399 on inquiry card. 


Recommended Reading ^ 

In 1973, Donald E Knuth of Stanford University produced what must he the 
definitive work on computer-programming techniques: The Art of Computer Fro- 
gramtnixig (Addison-Wesley), It is a set of three volumes covering nearly every 
useful software trick, and it rates many varied competing techniques to show what 
works best under given circumstances. 

Because the computer's main purpose is to keep, sort, and search lists of data (just 
as the wheel's reason for being is to roll), a large portion of Knuth s work is dedicated 
to the storage, arrangement, and selection of data, I especially recommend: 

Volume 1, Fundamental Algorithms 
Chapter 2, Information Structures (page 228) 

Volume 3, Sorting and Searching 
Chapter 5.2, Internal Sorting {page 73) 

Chapter 5*3, Optimum Sorting (page 181) 

Chapter 6, Searching 

section 6.2.1 Searching an Ordered Table (page 406) 
section 6.2.2 Binary-Tree Searching (page 422) 


DISCOUNT 

HARDWARE 

IEEE 696/S-100 Standard Boards 

$50,000 inventory - we probably have your 
board in stock!!!! 

fompuPro 

STATE OF THE ART CPU BOARDS 

DUAL CPU 8/16 bit.$349 

Z-80 CPU.$189 

FAST RELIABLE STATIC MEMORY 

32K.$395 64K.$ 695 

48K.$549 128K.$1,495 

SYSTEM AUGMENTATION 

l/O-lorl/O-ll .$199 

DiSK-1 DMA Disk Cont. $399 

SUPPORT-1 Multilunction. $299 

Accolades - 

‘ 7 appreciate the way you do business 
and you can count an me to be an ad¬ 
vocate of your company . . . '' 

Dr, Gratiim Palmar, 

Professor Qiocliemistri - RICE University 

DISCOUNT HARDWARE 

Division of System Interface Consultants, Inc, 

17440 fleveilo Drive 
Pacific Palisades, CA 90272 

Enclosed is S_ 

Please express the following assembled, 
tested, and warranted IEEE 696/S-100 
boards: 

Name___ 

Add ress_____ 


Phone ( )-—- 

Add $25 to each order for express shipping, handling 
and insurance. California residents add 6% tax. Allow 
2 weeks tor personal checks. Prices subject to change 


Follow the lead of the developers of dBASE-ll, 
buy your Dual CPU, Disk-1, Support-1, 64K 
memory, and CP/M-86 from DISCOUNT HARD¬ 
WARE 

Special Offer DUAL CPU Package $1,974,00 

Z-80. Disk-I, l/O-l, 64K memory, and CP/M-80 
Special Offer Z-80 Package $1,595.00 

10 slot mainframe with 2 Qume Double 
Density — DOUBLE SIDED disk drives, and 
power supply $1,795.00 

System Interface Consultants, Inc. 

(213) 45d-2i00 Established 1969 


to this control is the logic in line 1510, 
which checks that the new key is not 
greater than the ending key, and line 
1670, which places the last key 
printed into A$ for the next search. 

The remaining statements simply 
format the output. Added to the func- 
tion for the inventory application is 
the extended value, which is the 
quantity times the unit price* This is 
accumulated in line 1650 so that the 
total value of inventory can be 
printed at the end of the report. 

Possible Modifications 

The program given in the listing 
has no provision for deleting a 
record. As noted above, a key can¬ 
not be deleted from this type of file 
without extensive reshuffling of the 
pointers. A few simple alterations can 
add this function. 

The file layout must be altered first 
to add a one-byte field that is to serve 
as the delete code. For all active, not- 
deleted records, this field can store 
the letter A. When a record is deleted, 
use it to store the letter D, The easiest 
way to do this is to shorten the 
description by one byte and put the 
code where the last byte of the 
description was. 

Change the two packing routines to 
reflect this adjustment. There is one 
in the input section starting at line 740 
and there is another one in the edit 
section starting at line 1160. Also 
change the printout section at line 
1610, Additional changes will also be 


required to check this byte in the edit 
and report sections so that a deleted 
record will not be edited or printed. 

In the input section, you may want 
to introduce some way to change the 
delete status if the user enters the key 
of a deleted record. This could be part 
of the edit function, where it would 
be easier to program, but it would be 
easier for the user if it was added to 
the input section. 

The subroutines are fairly short, 
but they can be made even shorter by 
combining some code. This is a fairly 
new subroutine set for me, so it has 
not been subjected to any refinement. 
It has passed several tests, but it may 
still have some bugs. One obvious 
part of the program that can be 
shortened is to replace lines 6015 
through 6090 with a -GOTO 6400. 
Although the variable use is a little 
different, these routines do exactly 
the same thing. You may want to find 
some of these condensable parts or, 
since the subroutines work the way 
they are, you may want to use them 
without any changes. 

The programming was done on a 
Radio Shack Model III system. Since 
this uses a form of Microsoft BASIC, 
adaptation of this program to other 
systems that also use Microsoft 
BASIC should not be a big problem. 
Adaptation to other types of BASIC 
may be a little more difficult. 1 hope 
the structure of the program and the 
remarks make this task easier for 
anyone attempting that, ■ 
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Turn your Apple into the world’s 
most versatile personal computer. 


The SoftCard^'^ Solution. SoftCard 
turns your Apple into two computers. 
A Z-80 and a 6502. By adding a Z-80 
microprocessor and CP/M to your 
Apple, SoftCard turns your Apple into 
a CP/M based machine. That means 
you can access the single largest body 
of microcomputer software in exist¬ 
ence. Two computers in one. And, the 
advantages of both. 

Plug and go. The SoftCard system 
starts with a Z^SO based circuit card. 
Just plug it into any slot (except 0) of 
your Apple. No modifications required. 
SoftCard supports most of your Apple 
peripherals, and, in OSOZ-mode, your 
Apple is still your Apple. 

CP/M for your Apple. You get CP/M 
on disk with the SoftCard package. It's 
a powerful and simple-to-use operating 
system. It supports more software 
than any other microcomputer operat¬ 
ing system. And that's the key to the 
versatility of the SoftCard/Apple. 

Circle 272 on Inquiry card. 


BASIC included. A powerful tool 
BASIC-80 is included in the SoftCard 
package. Running under CP/M, ANSI 
Standard BASIC-SO is the most 
powerful microcomputer BASIC 
available. It includes extensive disk I/O 
statements, error trapping, integer 
variables, 16-digit precision, exten¬ 
sive EDIT commands and string func¬ 
tions, high and low-res Apple graphics, 
PRINT USING, CHAIN and COM¬ 
MON, plus many additional com¬ 
mands. And, it's a BASIC you can 
compile with Microsoft's BASIC 
Compiler. 

More languages. With SoftCard and 
CP/M, you can add Microsoft's ANSI 
Standard COBOL, and FORTRAN, or 


Basic Compiler and Assembly Lan¬ 
guage Development System. All, more 
powerful tools for your Apple, 

Seeing is believing. See the SoftCard 
in operation at your Microsoft or Apple 
dealer. We think you'll agree that the 
SoftCard turns your Apple into the 
world's most versatile personal 
computer. 

Complete information? It's at your 
dealer's now. Or, we'll send it to you 
and include a dealer list. Write us. Call 
us. Or, circle the reader service card 
number below. 

SoftCard IS a trademark of Microsoft, Apprfe II and 
Apple II Plus are registered trademarks of Apple 
Computer. Z-80 is a registered trademark of Zilog, 
Inc. CP/M is 3 registered trademark of Digital 
Research, Inc. 


AUCPOSOfT 

r CONSUME^ PRODUCTS^ 

Microsoft Consumer Products, 400 108th Ave N.E.. 
Bellevue, WA 98004. (206) 454-1315 










System Review 


Orchestra-80 


Elizabeth Cooper and Vvon Kolya 
POi22 

Peterborough NH 03458 


Soon after the release of the Radio Shack TRS-80 
microcomputer by the Tandy Corporation, programs 
promising to turn the TRS-80 into a music-producing in¬ 
strument appeared. These programs used an AM radio to 
pick up and amplify the RFI (radio-frequency interfer¬ 
ence) given off by the Z80 microprocessor and its support 
devices. The RFI produced by carefully arranging rou¬ 
tines executed by the computer played recognizable notes 
through the radio. 

The disadvantages to this method were: 

• the limited range of notes that could be produced 

• the odd timbre of the notes 

•distracting noises produced by the system were also 
played through the radio, usually at the same time as the 
notes 

The next stage in this development involved the use of 
the cassette-data port. Specific notes were generated by 


f " ^ 

TRISWATCH 

Keeps your TRS-80 Mod II 
up with the times. 

The Triswatch, formally known as the CCB-II, 
is a clock, calendar, and audio alarm rolled 
into one! 

■ For TRSDOS users, the CCBdl eliminates 
the hassle of setting the time and date 
when you reset your Mod Ik 

■ The PST CP/M® 2 system date and time 
are synchronized to the CCB-II each time 
the system is reset* 

M The CCB-M is directly accessible from any 
language that allows direct port input 
and output. 

■ A pacemaker battery is included, which 
provides over 8 years of continuous 
timekeeping. 

Keep up with the times and order 
the CCB“II for $175 plus shipping. 

TFlS-80 is a trademark ol Tandy Corp. 

CP/M is a roistered iradetnarh of Digital Rasaarch Ing. ! 

PICKLES & TROUT 

P O BOX 1206. GOLETA. CA 93116. (805) 5S5-4641 

Warntng: Instatlatk^n requires opening the Model tl^ which may void its warranty. 

We Suggest waiting until the warranty period has enpired before instaSNng the CCB-ii. 

^- - - 




mathematical algorithms. These notes were then sent to 
the cassette port of the computer, where they were either 
recorded on tape or played through a small audio 
amplifier. 

This procedure produced a wider range of purer- 
sounding notes, but they sounded as if they were made 
by a toy electronic organ rather than by a true musical in¬ 
strument, This was due to the circuitry used in the 
TRS-80 to process signals sent to the port. 

Now, three years after its appearance on the market, it 
is possible to use the TRS-80 to its fullest capabilities in 
music generation. 

The company responsible for this breakthrough is Soft¬ 
ware Affair Ltd, The product is Orchestra-BO (see photo 
1 ). 

Orchestra-80 claims to be a “unique combination of 
hardware and software that can turn any 16 K-byte 
TRS-80 (Model I) Level 11 into a high-quality musical in¬ 
strument," and it is. 

The hardware is a small circuit board soldered to a 
40-pin edge-card connector that attaches to the TRS-80 
expansion port, either on the computer keyboard unit or 
the expansion interface (see photos 2a and 2b). The cir¬ 
cuit board has an RCA-type phono jack that can be con¬ 
nected to any hi-fi amplifier with an RCA-type patch 
cord. The circuit board is not an amplifier, but a buffer¬ 
ing device between the TRS-SO and a hi-fi amplifier. This 


Af n 

Name 

Documentation 

Orchestra-80 

4Q-page manual 

Type 

Format 

music-generation soft¬ 
ware/hardware combina¬ 

cassette tape 

tion 

Computer 

TRS-80 Model I, Level II, 

Manufacturer 

16 K programinable 

Software Affair Ltd 

memory 

473 Sapena Ct, Suite 1 

TRS-80 disk-based 

Santa Clara CA 95051 

Model I 

(408) 29S-9195 

Audience 

Price 

music schools, teachers, 

$79.95 

students, and anyone in¬ 

EHmensions 

2 by 1 by iy4 inches 
(hardware) 

terested in computer- 
generated music 
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Apparat announces the most 
versatile EFROM burner available 
today for your TRS-80 model 1 and 
III or Apple computer , , , the 
Apparat PROM Blasting system 
(A.P.B.), Host EPROM burners will 
program only one type of EPROM. 
The A,F.B. system will program all 
commonly used 24 pin EPROMs by 
using special personality modules 
that adapt the unit to the EPROM. 

The foilowing EPROMs are 
programmable: 2704, 2708, 2716, 
(3-volt) 6r {5-volt), 2732, 2508, 2516 
and 2532. 

The versatility and power of the 
A.F.B. system means you're getting a 
PROM burning package with 
extensive capabilities. The price, 
$149.00, insures you're getting the 
most cost-efTective PROM burner on 
the market today. 

With a unique combination of 
personality modules and 


sophisticated software, A. P. B. 
will perform many operations 
impossible with conventional 
PROM burners. Here's a brief 
list of some of A.F.B/s capabilities: 

• Verify ROM Is erased 
■ Read ROM 

• Copy ROM 

• Copy between different ROM types 

• Program ROM 

• Partial programming and copies 

• Verify programming 

• Read or save ROM data on disk or 
cassette (Apple only) 

- Program directly from computer 
memory 

• Examine and/or modify working 
memory 

• Preset working memory 

The A.F.B. system Is the most 
flexible FROM burner available. The 
A.F.B. system package consists of an 
interface card that plugs directly into 
an expansion slot*, a complete set 


of personality modules, software on 
disk and a detailed instruction 
manual. The software will run under 
F1EWDOS/80, or TRSDOS'^^ for the 
TRS-80, and APPLE or APEX 

for the Apple, 

tf you're looking for a powerful, 
versatile and cost efficient EPROM 
burner, call APPARAT today. Dealer 
inquiries welcome. 


( 303 ) 741-1778 


*TRS-80 version requires the TR5‘80 bus 
extender (Cat, # h025) or a separate 
user provided power supply and cable. 

TRS-& 0 , andXpplearc tr^emarteofnd-y Corp, ^i 

and Apple Computer 

f / 


Apparat, Inc. 


mi 


-..11 


4401 So. Tamarac Parkway, Denver CO 80257 [305) 74 M 778 


"ON GOING SUFFORT FOR MICROCOMFUTERS" 




















Figure 1: The correspondence between standard music notation and the code used in Orchestra-SO. This figure is on page 26 of the 
Orchestra-80 instruction manual. 


is one reason for the low cost of the package. Also, this 
approach lets you use your own high-quality amplifier 
and avoids the problem of choosing between high-quality 
sound/high price and low-quality sound/low price. 

The software and instruction manual, on the other 
hand, are more impressive. 

After loading the software, you are given an oppor¬ 
tunity to have the Orchestra-80 program make a copy of 
itself. Then you are asked if your computer has a hard¬ 
ware clock speed modification. If it does, and this modi¬ 
fication is under software control, you can tell Orches- 
tra-8D what the enable and disable codes are for the 
changes in clock speed. The program will then automat¬ 
ically disable the clock whenever disk or tape I/O (input/ 
output) is necessary. 

The next question deals with whether you want the 
software to play in three or four voices. Four voices gives 
you greater flexibility in scoring music; three voices 
leaves you more memory in which to score music. 

Next, you must decide if you want to modify the wave¬ 
forms of the different registers (ie: voices). The waveform 
of a register is defined as a sum of sine waves or partials. 
The frequency of each partial is an integer multiple of the 
fundamental frequency of the register. Up to fifteen par- 
tials {also known as harmonics) can be specified, in addi¬ 
tion to the fundamental frequency. 

Once this has been done, you specify how much (from 
0 to 255) each partial should contribute to the overall 
volume of the register, A value of 0 contributes nothing, 
while a value of 200 will be twice as loud as a value of 
100, Finally, you select the overall volume of each 
register, as compared with the others. 

With these preliminary steps completed, you are ready 
to begin playing with Orchestra-80. 

If the instruction manual appears intimidating or over¬ 
ly complicated to the novice, it is largely because of its 


thoroughness. It leaves nothing out, from the necessary 
instructions about installing the hardware and configur¬ 
ing the software, to a section on '"How it Works," and the 
sections on the music-language code. 

Not only is the method of transcribing music covered 
in detail, telling how the music language of Orchestra-80 
compares with standard music notation, but there is also 
a section giving a fine lesson in interpreting the Orches- 
tra-SO music language, as well as understanding musical 
notation for those unfamiliar with it. Even if you can't 
read music, you should be able to transcribe most written 
music, with a little effort. 

These instructions are well supplemented with ex¬ 
amples and tables summarizing the instructions, in¬ 
cluding illustrations of written music and how it com¬ 
pares with the notation used by the computer. Two of the 
figures in the manual show J S Bach's Capriccio in stan¬ 
dard music notation and in the code used by Orches- 
tra-80. There is also an excellent listing of the symbols 
used in music, their Orchestra-80 equivalents, and the 
definitions of these symbols. One of the most helpful 
diagrams (see figure 1) matches the symbols of the Or- 
chestra-SO scale to their places on the standard musical 
staff. 

The manual is repetitive to a certain extent, but that's 
not a problem; in fact, it helps clarify some points. The 
organization is a bit awkward. Some of the simpler, more 
fundamental instructions come after the more complex 
ones, A basic section on "Interpreting the music 
language" starts on page 27, while the section "Transcrib¬ 
ing Music," which is a summary of the same information, 
appears on pages 11 through 13, In between these two 
sections, you are given lessons on how the synthesizer 
works, how to use Orchcopy, etc. However, it doesn't 
take long to become familiar with Orchestra-80's pecu¬ 
liarities and to realize the instructions are more than ade- 
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4MHZ, DOUBLE DENSITY,COLOR&B/W 
GRAPHICS. .THE LNW80 COMPUTER 



1 


Mh«n you've compared the features of an LWMJIO Computer, youMl quickly 
OTiderstand why the LMWSO 1s the ult-fiifite TRS80 software compatihle system. 
UW RESEARCH offers the most complete njicroqom[>uter system at an outstand¬ 
ing low price* 

back up our product with an unconventional 6 month warranty and a iQ 
days full refund policy* less shlppliii charges, 

LhWBQ computer ... , ..$1,iM.OO 

INWeO Computer w/B&W Monitor S one 5" Drive S1,915.00 

All orders must be prepaid, CA residents please Include sales tut. 
Contact us £o£ shipping chargee 

* TRSeo Product of Tandy Corporation, 

** PMC Product of Personal Ml crocDim^uter, inc* 


COMPARE THE FEATURES AND PEftFORMAHCE 

TRS-8D* 

FEATURES LKWED PMC-eo** MODEL III 


PROCESSOR 

LEVEL II BASIC IHTERP, 

TBSSO MODEL 1 LEVEL II COMPATIBLE 
48K BYTES RAH 
CASSETTE BAUD RATE 
FLOPPY Disk CQRTROLLEft 

SERIAL RS^32 PORT 

PRINTER PORT 

raAL TIME CLOCK 

24 X SO CHARACTERS 

VIDEO MONITOR 

UPPER AND LOWER CASE 

REVERSE VIOEQ 

KEYBOARD 

NUMERIC ItEY PAD 

B/U SRAPHICS, IZB X 4B 

HI-RESOLUTION B/W GRAPHICS, 480 X 132 

HI-RESOLUTION COLOR GRAPHICS (NTSC), 
128 X 192 IN 8 COLORS 

Hi-RESOLUTION COLOR GRAPHICS (RGB), 
384 X 192 IN 8 COLORS 

WARRANTY 


4.0 MHZ 

1,8 mi 

2.0 MHZ 

YES 

YES 

LEVEL HI 
BASIC 

YES 

YES 

NO 

YES 

YES 

YES 

BOO/IOOO 

500 

500/1500 

SINGLE/ 

DOUBLE 

SINGLE 

SINaE/ 

DOUBLE 

YES 

YES 

YES 

YES 

YES 

VES 

YES 

YES 

YES 

YES 

NO 

NO 

YES 

YES 

YES 

YES 

OPTIONAL 

YES 

YES 

NO 

NO 

63 KEY 

S3 KEY 

53 KEY 

YES 

NO 

YES 

YES 

YES 

YES 

YES 

NO 

HD 

YES 

m 

NO 


OPTIONAL NO NO 

6 MONTHS 90 DAYS 30 DAYS 


TOTAL SYSTEM PRICE 

SI.915.00 

$1: 

,S4D*D0 

$2,107.00 

LESS MONITOR AWD DISK DRIVE 

$1,450.00 

11: 

,371.00 

-- 


LNW80 LNDoubler & DOS PLUS 3.3D 

- BARE PRIMUD CIRCUIT BOARD a MAJtUAL.. , . J89.95 = Assembled and Tested w/dos PLUS 3,30* $1 75, DO 


The LNW80 - A high-speed tnler computer totally compatible with 
the TRS-BO*. The LNMBO gives you the edge In satisfying your 
computatVQn needs In business, scientific and personal coiifiuta' 
tion. With performance of 4 MHz, Z0OA CPU, you'll achieve per¬ 
formance of Over twice the processing speed of a TRS-BO** This 
means you'll get the performance that Is comparable to the most 
ejtpCTsive microcomputer with the ccrapatibnity to the world's 
most popular cemfiuter {TRS-80*) resulting 1n the widest soft¬ 
ware base. 

FEATURES; 

. IftS-BO Model 1 Level II Software Compatible 

. High Resolution Grapbics 

. RGB Output - 334 x 192 In 8 Colors 
. NTSC Video or RF MDD - 128 k 192 in 8 Colors 
. Black and White - 480 x 132 

, 4 MHz CPU 

* BDO/lOOO Baud Cassette 

. Upper and Lower Case 

, 16K Bytes RAM, 12K Bytes ROM 

* Snider Masked and SiIkscreened 


Double-density disk storage for the LNW Research's SystanJExpan- 
si on" or the Tandy'^s "Expansion Interface", The LNDoubler™ is 
totally software con^iatlble with any double density software 
generated for the Percom's Doubler***. The LNDoublerTH provides 
the follcMing outstanding features. 

. Stare up to 3BDK bytes on a single 5" disk 
. Single and double density data separation 

* Precision write preccnipensatian circuit 

• Software switch between single and double density 

. Easy plug in instailation reguiring no etch cuts. Jumpers 
or sol dering 

. 35. 40* 77, SO track 5" disk operation 

, IZD day parts and labor Warranty 

*** Doubler is a product of Percoin Data Company, Inc. 

DOS PLUS 3,3D 

Micro Systems software's double density disk operating system. 
This operating system contains all the outstanding feature of 
a Well developed DOS, with ease in useabllity. 


LNW SYSTEM EXPANSION KEYBOARD 


BARE PRINTED CIRCUIT BCARU 

AND MAHUAt .**.,,...**, ^ $89.95 

WITH SOLD CONNECTORS . SB4,35 

The System Expansion will allow you to expand your LNW80, THS-&0*i 
or PMC-SO** to a complete computer system that is still totally 
software cor^atlble with the TRS-eO* Model 1 Level II. 

FEATURES: 

, 32K Bytes Memary 

* 5" Floppy Controller 

, Serial ftS232 20ma I/O 
. ParaUel Printer 
. Real Time Clock 
. Screen Printer Bus 
. On Board Power Supply 
. Solder Masked and Sllkscreenod 


LNW RESEARCH 

C OR PORA T ION 

2620 WALNUT ST. 
TUSTIN CA. 92680 


LmSO KEYBOWID KIT .(04,96 

The KeytMjard Kit contains a 83 key plus a ID k^y. P*C* board, and 
remaining coioponents. 


CASE 


LNHeO CASE.$84.95 

The streamline design of this metal case will house the LNWSO, 

LWN System Expansion, LNWBO Keyboard, power supply and fan, 
INDoublerTM^ or LNW Data Sefujrfltor. This kit includes all the 
hardware to mount all of the above. Add $12,00 for sliippinq 


PARIS AVAILABLE FROM LNW RESERAfiCH 
* 4116 - 200ns RAM 

8 chip set ,*****..*,.,* * $26.DO 

8 chip set.* * * * * * $33.50 

16 chip set *._*,*,**.*,* . $64.00 
24 chip set . . .*******,.,. $94.00 
32 chip set .$124.00 

. LNweo “Start up parts set“ LNWSO-l . $82,00 

. LNWeO "Video parts set" LWW0O-2 *■*,... $31.00 

. LNWBD Transfcrmer LNM8D-3.* . S1B*D0 

. LNW80 Keyboard cable LNWBQ-A * * * . . * . $16.CMJ 

. 40 Pin computer to expansion cable ,*.**.. . 115.00 

. SystefTi Expansion Transformer.. $19,00 

. Floppy Controller {FD1771) and DART (TR1602] . . , $30,00 


ORDERS & I N FO. NO. 714 - 544 - 5744 Circte 229 on Inquiry card. 

SERVICE NO 714*641-8850 


V)SA MASTER CHARGE 
ACCEPTED 


UNLESS NOTED 
ADD £3 FOR SHIPPING 





























aBAST/WESTA 


LOOK NEXT MONTH FOR 
OUR NEW SUPER ^ 
SPECIALS FOR 
1982! 



ATARI a0016K $ 749 




INTERTEC SUPERBRAIN 64K RAM $2799 

QDSUPRBRAIN 2999 

NEC5510SPINWRITER(7710) 2345 

NEC 5520 SPINWRITER (7720) 2695 

NEC 5530 SPINWRITER (7730) 2345 

NEC 12" MONITOR 229 

NEC COLOR 12" MONITOR 339 

NEC PC 8023 Printer 100 CPS Tractor & Friction 639 
0KIDATAMICR0LINE-80A 399 

OKIDATAMICROLINE-82A 529 

OKIDATA MICROLINE-83A 769 

DIABLO 630 1995 

APPLE II PLUS 48K 1139 

APPLE DISK w/3.3 DOS Controller 525 

APPLE DISK w/o controller 449 

B’SON MX-80 469 

INTERFACES: 

IEEE S55. TRS-80 $35, APPLE INTERFACE & CABLE 590, RS'232 $70 

HAZELTINE1420 799 

NORTHSTAR HORIZON II32K QD 2925 

ANADEX DP-9500/9501 1249 

1ELEVIDE0912C 669 

TELEVIDEO 920C 729 

TELEVIDEO 950 929 


1-800-556-7586 

n 


WEST COAST 


We Accept CO.D.'s • Stock shipments Same Day or 
Next • NO Surcharge for credit Cards • All 
Equipment Factory Fresh w/mft warranty • 

We carry the complete line of Personal software. 


1-800-255-5581 




PRICES ARE SUBJECT TO CHANGE 
W/O NOnCE. 
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$749 


CBM 8052 COMPUTER 

CBM 8050 DISK DRIVE 
CBM 4032 COMPUTER 
CBM 4040 DISK DRIVE 
CBM 402 
CBM VIC-20 
LEEDEX/AMDEK100 
LEEDEX/AMDEK100G 

LEEDEX/AMDEK COLOR-113" Color Monitor 
MICROTEK 16K RAMBOARD f Or Atari 
MICROTEK 32K 
ATARI 80016K 

ATARI 40016K 

ATARI 810 Disk Drive 

ATARI 82040 Column Printer 

ATARI 822 40 Column Thermal Printer 

ATARI 825 80 Column Printer 


$1149 

1349 

1029 

1029 

649 

269 

139 

169 

329 

79 

149 

749 

349 

449 

299 

349 

599 



1-800-556-7586 

OMEGA SALES CO. 

12 Meeting St. 
Cumberland, Rl 02864 
1401-722*1027 


WEST COAST 
1-800-235-3581 

OMEGA SALES CO. 

3533 Old Conejo Rd. #102 
Newbury Park, CA 91320 
1-805-499-3678 

CA. TOLL FREE 1-800-322-1873 


OMEGA SAIES CO. 



CHRISTMAS 

SPECIALS! 

a Id 






.'f 


DIABLO 630 


$1995 







ANADEX DP-9500/9501 


$1249 





LEEDEX/AMDEK COLOR-1 13” $ 329 


Circle 315 on inquiry card. 
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Photo 1: The complete Orchestra-80 system. The system is sim¬ 
ple, and is mainly software intensim, as evidenced by the small 
size of the hardware interface. 


quate. 

The editor in Orchestra-80 is easy to use. It uses the ar¬ 
row keys on the keyboard to position the cursor wher¬ 
ever you want within the piece you are working on. Ad¬ 
ditionally, you can insert duplicate lines anywhere you 
want and move lines forward or backward through your 
file. 

When you are finished with a piece, or you want to 
hear what you have created, type SCORE and any syntax 
errors will be pointed out. Then type PLAY and listen to 


what youVe typed in. 

When you are in the command mode, you can read in 
previously scored pieces from cassette tape or disk. Pieces 
can also be "chained"'' from the storage medium, so 
several pieces can be played one after the other without 
intervention from the operator. The disk-based version 
includes a directory command that lets you see what files 
are on your disks. Both versions, tape and disk, allow 
printing of any file in memory, a valuable feature in any 
program. 

The computer code used in composing music is quite 
straightforward. You can choose any musical key by 
stating the number of sharps or flats, for example; Kl# 
means the key has one sharp, ie; the key of G, 

From there, you can automatically transpose the music 
to a higher or lower key by inserting a line with the sym¬ 
bol > (greater than) or < (less than) followed by the 
number of half-steps you wish the music transposed up or 
down. 

On another line, you define the time signature and 
tempo, (Although a tempo conversion chart is supplied, a 
limitation of the program is that the tempo must be deter¬ 
mined largely by trial and error.) 

Next, you define the tone-color registers of up to four 
voices; in other words, how you want them to sound, A 
bit of experimentation reveals that if you want the first 
voice to play with a clear, bright sound and the second 
voice to have a fuller, more textured sound, you type 
VlYA V2YD, By defining each of the voices' tones using 


Brand New, Top Quality, Exact Reptacement Ribbons & Cartridges. These Ribbons Produce 
Super Jet Black Impressions and Ultra Reliable Print Life. They Are Delivered to Your Door 
Promptly for Much Less Than Most Retail Stores 

★SPECIAL! BUY 10 and GET ONE FREE! 



¥DUA PRINTER 

PACK SIZE 

RETAIL LIST” 

YDUR WHOLESALE PRICE 

SIZE 

COMMENTS 

CAT ORDER V 


AKADEX MOO 

\:\rk 

!4 00 ea 

14J0Q 

7 74 DO eai 
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Nrlan /ft BDi 

C-77J 
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f3 SS ea/ 
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I 45' 
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UNTRDNICS 704-708 
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1395/Ciiim Cai 

fij 35 ejif 

5 ID 

[710 ' 
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C 7045 


DEC i 40YQ 


T7 77/3 1* 
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{4 32 es/ 

1.2" 
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Dmifak SpoMi 

R ODD 


DEC 'h N 6070 

3/1* 
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1 r 

1 100 , 

DwAN S9o6ii 

R-644 


OfAacO HYTYPE M {M/S BLK| Hi 
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017 ea 
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5 16' i 
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C-511 


YIEIO FITS 70 PRINTERS! 





Hi^ YieU 




EPSON MXTO. 60 

l.pk 

16 00 M 

33.95/jt*n 

03 95 

500">60 1 

N^hMi Jd QA 

C 522 


IBM - SILVER QOILAII Svs 
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5 00 » 

14 90/5 1* 

f2 BS ea/ 

8 16" [30' 

NviQ'l Jll 8* 

R'3D0 
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1 2 
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1. MOO 4973/11. 3200. 3709. 
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NEC SPmWHIJEfl 

4/|ik 

23.40/3 ufT 
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fS.BO edfi 

1'7' 

' 1 51 
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OLIME |flTS 80 PRINTER MOOS) 
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1 4" 

1310 
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C-525 


RADIO SHACK OAJSY WHEEL ll 
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B.2S 
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Mrlir NlullalpA;l 

C 785 
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NlAwn JtfT 6ft 

fl-4S0 
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WAND M/S 554 1W. WC. 5563 . 
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ANCIE Laboratories 


301-345-6000 (Wash. D.C. Lrscal) 





9204 BaFtimore Blvd. 


301-792 2060 iBaiio. MO LocaJ) 




TOTAL 

College Park. MD 20140 


800^638-0987 (National) 







TERMS: 

MINIMUM PURCHASE- $20 

PAYMENT BY: aO.D.(UPS),CHECK, 
MASTER CARD. OR VISA CHARGE 
CARD. 

VOLUME DISCOUNTS: 

20 - 50 PACKS 10% 

51 - 100 PACKS 15% 

^UNUeR $20, ADD $S HANDLING. 

-*APPFIOX. RETAIL. PRICE VARIES, 

ANCIE LABORATORIES 

STH BjmpHt Bhrf 301 '34^-0000 (Wiiti. limt\ 

P«l. UD WVI 3D1-733-Znn US LKril 

800-638-0967 (National) 


□ Check Enclosed 

□ C.O.D. 

D VISA 

□ MASTER CHARGE 

ACCT. #__ 

EXP. DATE __ 


MIN. ORDER $20 

PRICES SUBJECT TO CHANGE 
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When two leaders in the 
complex information field get together, 
the results can be surprisingly simple. 


in the beginning, there was information. Execu¬ 
tives anaiyzed it, discussed it, used it to predia the 
future. But as the volume of information continued 
to grow, it got harder and harder to handle. Until the 
executives found that they could no longer set at 
the information they wanted when they needed it. 

Then SPSS Inc., develoi^r of the world's largest- 
selling computer applications software, and 
McGraw-Hilf, America's leading business pub¬ 
lisher, got together. And came up with a simple 
solution. 

SPSS Inc. created a series of software packages 
for analyzing and presenting information that were 
powerful yet .easy to use. And McGraw-Hill pub¬ 
lished a series of guides for the software that were 


so clear and comprehensive, they became the 
standard of the industry. 

Now the executives could once again get their 
hands on their company's information and even 
create their own computer-generated reports and 
color graphics-all without any programming. 

Today SPSS software is serving the data analysis 
and management needs of over 3000 installations 
around the world. And McGraw-Hill has sold more 
than half-a-million SPSS software guides. 

The moral of this story is simpleTf you're looking 
for the fastest, most cost-effective way to handle 
your company's information, talk to SPSS Inc. and 
McGraw-Hill today. And write your own happy 
ending. 


Partners in Information 



444 N, Michigan Avenue 
Chicago, flMnois 60611 
(312)329-2400 



College Division 
McGraw-Hill Book Company 
1221 Avenue of the Americas 
New York, New York 10020 
(212)997-6611 


© 1981 SPSS (nc/McCrawHill 







Photo It Orchestra-SO can be connected to either of the expansion connectors available on TR5-S0 computer systems. 


A, B, C, or D, in different combinations, you can achieve 
a variety of effects* When you're ready for the actual 
notes and rests, you can transcribe anything from whole 
notes to sixty-fourth notes, dotted notes to triplets, and 
you can choose whether or not to modify any note with 
short or long staccato, or short or long articulation. 
These modifiers determine how sharply a note ends, and 
give expression to your music. To further alter the mood 
of a particular phrase or section of music, you can define 
a new part (P followed by a two-digit number) and 
change the tempo, tone color, etc, to achieve the desired 
effect* Repetition of a phrase or an entire part is easily 
achieved by entering the correct symbols (parenthesis, or 
R, followed by the number of the part to be repeated)* 
There is one major limitation to Orchestra-80* It is in 
the area of dynamics. You can't change the loudness or 
softness of a phrase—there is no piano, forte, crescendo, 
or decrescendo. It is possible to compensate somewhat 
for this by altering the tone-color registers of the voices 


here and there, but the effect is like that of a modified 
harpsichord. In fact, the music composed when that in¬ 
strument was in vogue (the 17th to mid-18th centuries)— 
the even-tempered, full sound of the baroque period—is 
particularly suited to interpretation by Orchestra-80, 
although the program has much wider potential. 

Orchestra-80 is an excellent package for the program¬ 
mer or musician interested in making music with a 
TRS-80 computer* It requires neither an accomplished 
programmer nor a professional musician to operate. Its 
instructions are clear and well written, and the hardware 
is simple to attach and use** 

Since this review was written. Software Affair has in¬ 
troduced Orchestra-85, featuring stereo output, percussion, 
netii editing features, and an optional fifth voice for use with 
speed-up modifications; it is compatible with existing 
Orchestra-BO files. Orchestra-85 costs $129.95. An upgrade 
for Orchestra-80 systems is also available. 


* A ifc * 

A A** 

DEALER & OEM PACKAGES AVAILABLE NOW! 

NOW AVAILABLE AND IN STOCK - THE ALL NEW AND EXCITING MULTIUSER COMPUSTAR 
AND STAND-ALONE SUPERBRAIN. WE ARE THE LARGEST AUTHORIZED INTERTEC DATA 
SYSTEMS DEALER IN THE SOUTHEAST. OUR OFFICE IS ONLY 80 MILES FROM THE 
FACTORY, THEREFORE WE CAN BEST ACCOMODATE YOU. CALL! CALL! CALL! 

7301 South Blvd. * DESK-TOP COMPUTERS * (704) 

CHARLOTTE N.C. 28210 553-7441 
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WHYTHENUCROSOFT 







Memory — you never seem to have quite 
enough of it. 

But if you’re one of the thousands of Apple 
owners using the SoftCard, there’s an economical 
new way to expand your memory dramatically. 

16 K ON A PLUG-IN CARD. 

Microsoft's new RAMCard simply 
plugs into your Apple 11,'^ and adds 16k ' 

bytes of dependable, buffered 
read/write storage. ' 


applications like the Peachtree Software account¬ 
ing systems. VisiCalc'^" and other Apple software 
packages can take advantage of RAMCard too, 
And RAMCard gives you the extra capacity to 
develop advanced programs of your own, using the 
SoftCard and CP/M. Even with the HAMCardin 
place, you can still access your ROM BASIC 
and monitor routines. 

JOIN THE SOFTCARD 
FAMILY. 



Together with the SoftCard. 
the RAMCard gives you a 56k 
CP/M * system that's big enough 
to take on all kinds of chores that 
would never fit before (until now, 
the only way to get this much 
memory was to have an Apple 
Language Card installed). 

GREAT SOFTWARE: 
YOURS,OURS,OR THEIRS. 

With the RAMCard and 
SoftCard, you can tackle large- 
scale bLTsiness and scientific 
computing with our COBOL and 
FORTRAN languages. Or greatly 
increase the capability of CP/M 


The RAMCard is just the 
latest addition to the ^ftCard 
family — a comprehensive sys¬ 
tem of hardware and software 
that can make your Apple more 
versatile and powerful than you 
ever imagined. 

Your Microsoft dealer has all 
the exciting details. Visit him 
soon, and discover a great idea 
that keeps getting better. 

Microsoft Consumer 
Products, 400108th Ave. N.E,, 
Suite 200, Bellevue, WA 98004. 
(206) 454-1315. 
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Software Review 


Apple II File-Management Systems 


[Simonides} inferred that people de¬ 
siring to train this faculty [of mem¬ 
ory} masf select places and form men¬ 
tal images of the things they wish to 
remember and store those images in 
the places, so that the order of the 
places will preserve the order of the 
things, and the images of the things 
will denote the things themselves. 

Cicero, De Ora tore 


Strictly speaking, the terms data¬ 
base management sysfem, data man¬ 
agement system, and data-base sys¬ 
tem refer to programs that meet the 
CODASYL {Conference On DAta 
SYstems Languages) standards for 
data-base systems, MDBS from 
Micro Data Base Systems is one such 
example of a system modeled after 
the CODASYL standards. The sys¬ 
tems we'll be examining are tradi¬ 
tionally referred to as file-manage¬ 
ment systems (see reference 5 for a 
more complete discussion). Because 
of various practical limits (such as 
time and space), we will not cover 
any programs that run under Digital 


About the Author 

jPCen Bloc/fOUjiaJc: edits^ a neu?$htter, entiled 
Bits ot Data, for the Cj/bemeHc Mechanism. 
He is president of KRB Associates, which pro¬ 
vides information about Decision Support Sys¬ 
tems (DSS) and small computers, and vice 
chairman of the Milwaukee chapter of the As¬ 
sociation for Computing Machinery. 


Ken DIoebowiak 
c/o KRB Associates 
FOB 11094 
Milwaukee WI 53211 


Research's CP/M operating system. 
At the highest level of generality 
we will be looking at the portability, 
maintainability, and current utility of 
the following systems: Infotree, the 
CCA DMS (Data Management Sys¬ 
tem), the Data Factory, the On-Line 
Database, and High Technology's 
DBMS (Data-Base Management Sys¬ 
tem) and Information Master (with 
Data Master). (See textboxes for ad¬ 
dresses and ordering information,) 
Portability includes the notion of 
both the independence of the soft¬ 
ware from the Apple computer and 
the independence of your data from 
the software. Maintainability of the 
software system includes the ability 
to back up disks and access the source 
code. Maintainability of your infor¬ 
mation includes sort-and-file redefini¬ 
tion facilities. Current utility includes 
initial definition (system creation), 
data entry, retrieval, and report 
printing. Although we will be em¬ 
phasizing effectiveness, we wUl also 
cover several efficiency character¬ 
istics, such as whether or not data en¬ 
try is I/O (input/output) intensive, 
whether or not disk space is wasted, 
and whether or not searching or sort¬ 
ing is excessively slow. 

Your application and your values 
determine the importance of these 
various features. To effectively 
evaluate the systems, you must know 
yourself. If you use your microcom¬ 
puter to produce reports according to 
country and type of equipment for 
the multinational corporation you 


work for, your needs may differ from 
those you would have if you used 
your system for order entry and in¬ 
ventory information at your local 
computer store. 

Defilling the Features 

Portability is divided into machine 
independence and data-file indepen¬ 
dence. In the face of the vast uncer¬ 
tainty about what equipment will be 
obsolete, portability frees you from 
the need to anticipate. Machine inde¬ 
pendence gives you the ability to 


_At a Glance - 

Name 

Infotree 

Type 

Tree-structured information system 

Distributor 

Siro-teeb 
6 Main St 

Ogdensburg NY 13669 
(315) 393-2640 

Price 

$70 

Format 

S-inch floppy disk in UCSD format 

Language 

UCSD Pascal 

DocumentaBon 
12 pages 
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FUTRA COMPANY 

P.O. BOX 4380 - DEPT. B 
TORRANCE, CA 90510 
(213) 328-8951 


Noufs^ Mon, - Fri: SKX> ant to 5:00 pm 
Sat: 10:00 am to 4:00 pm (PST) 
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HEWLETT 

PACKARD 


HP^ and HP^ 


P^dtanl ComputBri 
owerful probtem soivors tor 
rDtessionai. Quality built for 
scientific anb business 
atkins that can not arfoid a 
due to equipment failure, 
lely versatile the or 
an ofter functions from 
lal analysis in an office to 
devices on test equips 
or numericaJ conbolled iiv 
al machines. The HP-B5 
with a tape racorder, 
and a CRT display and the 



HP-fl5 $2575,00 


KF-eS $1790.00 


HP-83 is the same In capahilitiss 
of toe HP-85 less the tape storage 
and printer. 


!903A HP+B5/B3 16K Memory Module $255.00 


»2938A 


I2936A ROM Draw 

$ 42 

e2937A HPHB 

$339 

15001 

Mass Stor. 

135 

B2d3gA Serial (femate) 

$389 

I5002 

Ptotter/Prinl 

$135 

82939 opt 001 (male) 
Same 002 (ermt Ip) 

$339 

I50Q3 

in/Outpuf 

$274 

$339 

15004 

Matrix 

$13S 

fi294aA GPIO 

$421 

I50Q5 

Adv.Prbg. 

Assembty 

$274 

62941A BCD 

$428 

15007 

$127.5 

82M9A Printer Int. 

$288 



HP 2831D 
litrli Printa 
$32iS.OO 


82902M 
DIM Oriva 
$1275.00 


W> APPUCARON PACS 


$79,00 nto 


13001 Standard 

13002 Basic Training 

13003 Gen. Stadsdcs 

13005 Math 

13006 AC Circuit Analysis 
13010 Games 

13042 VisiCalc PLUS 

13045 Information Mgmt 

13046 Surveying 

13044 Data Cornmunications 
13036 Graphics Presentation 


86-13011 Umar Frogranming 
85-13034 Text Editlr>g 

85- 13035 Wave Rrnn Analysis 

86- 13036 Basic Statistics and 

DatamanipulatiDn 
85-13037 RepmssiGn Analysis 
SIN 
$175 

sm 

CALI 

$175 



your Apple II coirputer to a larger world. WHh hw Z-flO Saft- 
and lEA RAM Card you can now mn CF/M compatible software, 
nd your memory tor specific appicatkm. act is i firmware lard 
much more. II you add any boards to your Apple this year these 
he ones. 


$299.00 
Z -80 Soft Ctofil 
wfth CP 7 M 


^ $159^00 

16K Itom CafO 


VIDEX 80 K 24 VIOEOTERM 
AND KEYBOARD ENHANCER 



$2G9.00 

Videotofm 


$ 110.00 

Keytioard Enhancer 

Id $295.00 


main optimum software Gompatfhiiity industry wkte. By adding the 
oterm 86 x 24 vkleohoard and Iteytxiard enhanoer your Apple acts 
lar to CFCT Terminals on larpe^ systems. Combine tois with the 
TCofl Softrard and vou've oot some svstem. 


APPLE COMPUTERS 



APPLE II **Phw’‘ 
16K $1059.00 

48K $1129,00 


APPLE III 

128K $3255.00 


What can we say except that IheyTe super systems 
and the prices are a steal. 

Apoia II 

• bisk fl w/cont 
D^k II 2nd 


AppleSuh Firmwafe 
Centronix Printer Int. 
Communications Card 
High speed Serial Int. 
Pascal Language Syst 
Integer firmware 
Parallel Printer Int. 


$5^ 

i4« 

$149 

$179 

$179 

StSS 

$379 

S149 

$149 


i Hand Contmilers 
I Vinyl Carrier 
y Jq^ck II 
y Graphics Tablel 
► Silentype Printer 


$ ZT 
$ 33 
S 45 
$665 
$365 


Appla Iff 

• fnlo 


Informaiion Analyst 
Softwe Pkg 
Disk II tor m\ 
Silentype Printer III 


5345 

$292 

U96 


ADD ON PRODUCTS 


Qalltonila Computor Syitomi; 

12K prom;rqm end $7$ 

Centronics Cable $30 

Calendar Clock m 

Programmable Timer $95 

A/D Convertor $95 

GPIB IEEE 468 CAU 

Mountain CotninilBr Inc, 


Apple Clock 
SupertalkBr 
Romplus 
Romwritor 
Romwriter 
X10 ControHer 
X10 System 
CPS Multi-function 

Ottier 

SSM AlO 
SSMAASa 
ABT Keypad 
ART Soft Key 
Itovatiorr Cat Modem 


$218 

$265 

$131 

S1S2 

$152 

$172 

$278 

$^ 


$159 

CALL 

$115 

$146 

$155 


Novation D-Cat Modem $1!^ 


Asynchronous Serial 
SynchixHiDua Serial 
Parallel Interlace 
Centronics intertacs 
Arithmetic Froc/Dlsk 
Arithmetic Pnjc/ROM 


Music System 
A/D + D/A 
Keyboard RIter 
Kfiyfaoaid RIter 
Copy Bom 
i/0 Cable Assembly 
Expansion Ohassts 
Card Reader 


ABT Barwand 
TKC Joystick II 
TKC Keypad II 
ThunderOlock 
Hayes Mlcromodsm II 


$176 
$ 46 
$149 
$12P 
$303 


Novation Apple Cat $328 


Ha^ MicromqdemtlK] CALL 


ADD ON SOFTWARE 


Appte Computers: 

« Apple Post 

* Shell Games 

* Apple Bowl 

* ms 3,3 Update 

* Apple Writer 

* DOS Tool Kit 


$44 

$28 

123 

$67 

$65 

$85 


■ Stellar Invaders 
« Apple Plot 

• Adventere 

• AF Music Theory 
« Tax Planner 


$23 

$57 

$33 

$47 

1114 


Pemnal Sollwert; 

* \/isicak: 3.3 

» Desk Top/Plan II 

* CCA Data Mgl. 


$159 

$165 

$84 


* VisitEETn 
■ Visiplot 

* Visidffic 

* VIsFTrendA/JsIptol 


$126 

$147 

$159 

$229 


Micrasoft: (requires ZBO SofICard & CF/M) 

* Basic Compiler $295 ■ COBAL Language 

• Assembly Language $94 • Fortran Language 


$552.58 

$149.88 


P^ehti8e/4D: (requires Z-BQ SaftCaftf & 16K RAM CanI) 

• General Ledger $195 • Payroll $195 

• Accounts Rec $195 ■ Inventory $195 

• Accounts Payables $195 * Mail Ltet $1% 


Mile: ( 4 $K All or AII+) 

• Stoneware 'DB Master' $179 

• 0Pf General Ledger $315 

• BPI Inventory Control $315 

« ePI Payroll $315 

• BPI Job Cost Sys. $315 


' Software Publbhing GorP' 

"PFS " $ 6T.SQ 

'm: Report" $ 17.58 

MicroFocus "COBOL" $743.18 

Mii^oPro Wordstar $229.00 


$135 

Altos 8000 series and Xerox 820 series 
Don't buy anything until you'vo checked wrth us. 


# m 
$ 99 
$111 

VIDEO TERMINALS 

& VIDEO MONITORS 

$326 

$345 

Sanym 

* 12" Green Monitor 

$289 

NEC: 

■ 12" Graen Monitor 

$282 


• 12" B5W Monitor 

$239 

• 12" Cotor (RGB) 

CAU 

$455 

• 13" Color Monitor 

$432 

■ 12" Color Monitor 

S4$Z 

$299 

$48 

e 9" B5W Monitor 
« 9" Green Monitor 

$115 

CALL 

VIDEO TERMINALS; 


$48 

$44 

AMDEK: 


• ADOS Viewpeinf CRT 
■ Soroc 130 

$512 

$ais 

$47 

* 12" B&W Monitor 

1144 

• Tetovkteo 

I5« 

$549 

$1885 

* 12" Green Monitor 

$174 




CPM Sofhrars Packages - 8 " Dtsfcetles 

* Peachtree CPM • Accounting Plus 

■ MicroPro 


COMPlfTER 

SUPPLIES: 


3MS(Xi1d) 5''DteJwttes (10) 3M 

Scohii 6" Diskettes (10) 


•74A<I 5" SS/SO soft sect $25 

•74IKI 6" SS/SO 

$32 

•744-10 5" SSe) 10 sod. $28 

•741-OS" SS/DD 

$38 

•744-16 5'^ SS/SO 16 50(J.$ZB 

•743-D 8" DS/DD 

$44 

•7440 5" Head Clean.Kit $29 

-7400 i" Head Clean.Kit 

$38 

HISC. 

•Silentype Paper (roll) $4,541 

•5" Vinyl disk sleeves $8.95 

•Vinyl Disk Sleeves 

$8.95 


ZENITH MQNITDR 



12" GREEN 
DATA MONITOR 
$119.00 


Reduce eyestriin with the rrxinrtDr from the people who say 
"The quality goes in before the name goes on." Excel tent 
for All, AIM Atari and others 


ALTOS 


XEROX 





1-2 

MO 

MS 


SCALL 


820-1 5V4" 
520-2 B" 


SCALL 


EPSON PRINTERS 
MX100 

Your price $759.00 


Probably the best buy in a printBr this year. Compare fsatures with 
any other and compare price ^especially ouroj. 4 chametar steas all 
may be placed into letter quality enhance] mode. Friction and remov¬ 
able trader, 9 by 9 to 18 by 16 dot Matrix, logic seeking, and much 
mom. Not to mentton DOT PL0TTING7GRAFTRAX option built right 
In. WOWl Whst ■ printofi 


• MX 80 FT Prints 

$559 

• MX Ser. Interface OpI 

$86 

• MX 80 Prteter 

$479 

• Eipson Apple Par. Int. 

S8S 

• MX 70 Printer 

$394 

• Epson P^.Cable 

122.60 

• MX 80 Ribbons 

$14 

• MX-SO or eom Graf- 




trax RDM 

$71 


CALIFORNIA COMPLTTER SYSTEM 


The CCS 2210 is a low cost SIOO, Z80 ttonrputer system 
with G4K of mefttory, disk controller, parallel/sefial I/O snd 
CPM operating sys^. 


$1743.00 


y 2200A Mainframe 
> 2810A CPU 
i 2065 B4K RAM 


$454 

$247 

$540 


I 24221 Disk Gnlrtr. 
t 2718 Par/Ser I/D 


$354 

$275 


ATARI COMPUTER SYSTEMS 
ATARI 000 16K Computer 


Your price: $785.00 


The Aten BOO Computer with aersssories and software make 
up a compl^ system for home, educattonal, hnafidal and 
business ose. 


« Atari 400 

1347 

«BS3 16K RAM Mod 

$•3 

wBIO Disk Oriv« 

$47S 

■9(30 Acoustic Mod 

$150 

*815 Dual Disk Dr. 

$121$ 

•350 Interface Mod 

Sio 

w825 BO col.print. 

I7H) 

•410 Proo.rvoonJer 

S7t 


TERMS: Shipping: add 3% for product shipped within oontinentail 
USA via UPS surface (minimum $3.00). If Ord«f placed to 
pnpoid with U,S, furwie In the tonn of ctwch or money order, 
a Total CtiBfge of $3.00 for elilpptng la all you pay witliln the 
oontlvwfitBl USA via UPS aurlace. Allow 14 worKtog daiys for 
personal and company checks to dear. Credit card charges 
limited to $1000, No COD'S. FPO, APO cir orderB outskJe 
oonlinen^al USA call or write tor shipping charges or add 10% to 
purchase price (any difference be refunded}. Cakfomia 
resklerits add 6% sates lax. Adi offers subject to dianga Of 
withdrawal without notice. 








































SOFTWARE ^ 

DEVELOPMENT 
TOOLS FOR 
INDUSTRY 

CP/M CROSS-ASSEMBLERS 
Fast, comprehensive cross-assemblers 
to run under CP/M.* Extensive pseudo- 
ops Include full listing control, nested 
conditionals, mnemonic synonyms, 
and inclusion of external source files. I 
Generate object file, assembly listing, 
and symbol table from source code for 
nine popular microprocessor families. 

XASM05.. 6805 

XASM09.6809 

XASM18.1802 

XASM4a ..... 8048/B041 

XASM51.. 8051 

XASM65...... 6502 

XASM6e ..... 6800/6801 

XASMF8_ F6/3e70 

XASM400.COP400 

Assemblers... $200.00 each 
Manual only... S 25.00 

8048 DEVELOPMENT PACKAGE 

Now you can use the 8048 family of 
single-chip microcomputers without 
buying expensive equipment. Develop 
8048 software with the XASM48 cross- 
assembler. Then plug our EPR-48 board 
Into your S-100 system to program the 
8748 EPROM version. 

8048 Development Package .., $574.00 
EPR-48 alone ... $449.00 

EPROM SIMULATOR BOARD 

Debug dedicated systems quickly. Our 
PSB-100 PROM Emulator is an S-100 
board with up to 8K of RAM. Cable with 
24-pin plug replaces 270B or 2716 
EPROM(s) In your target system for ins-^ 
tant program testing 
PSB400 EPROM Simulator,,. $445.00 

W/2K RAM 


” Trademark ot Digital Hesearc/i 



DOVER. DEL. 19901 
302-734 0151 


Visa and Maatarcharga acceptad. WaahlpS" single- 
denaity and Soficard + 5.2S^' dlsliattes. Ask us 
about other rormats. OEM AND DEALER INQUIRES 
INVfTED. 

+ Trademark of k/tiorosoft 


move from machine to machine and 
not waste time learning new soft¬ 
ware. Data-file independence gives 
you freedom to use your data file 
with another file-management sys¬ 
tem. None of the systems described in 
this article gives true CODASYL data 
independence, but some give you 
more flexibility than others. With a 
text editor, a copy of the structure of 
your record, a little analysis, and 
some programming, you can often 
achieve considerable flexibility, even 
if at first glance your record structure 
seems to be set in concrete. 

Maintainability consists of backup, 
access to source code, sort facilities, 
and redefinition facilities, and it 
refers to your ability to continue op¬ 
erating your system. If your data files 
need some slight changes, if your pro¬ 
gram has a bug, or if your 'locked" 
(uncopyable) disk doesn't work any 


more, how do you get up and running 
again? This area is complicated by the 
spectre of software piracy and the 
high mortality rate among new busi¬ 
nesses. 

Current utility refers to initial de¬ 
finition, data entry, data retrieval, 
report printing, interface to outside 
packages, human factors, document¬ 
ation, and something I call "macro- 
efficiency/' No matter how portable 
and maintainable a system is, if it's 
not useful there's no point in having 
it. 

Portability 

Infotree is the most machine-inde- 
pendent system we will examine here. 
It is distributed in UCSD Pascal (de¬ 
veloped at the University of Cali¬ 
fornia at San Diego) p-code (pseudo¬ 
code) and, with the proper utilities, 
can be transferred to other UCSD sys¬ 
tems, The CCA DMS also has slight 


Source code available 
Gopyabie disk 
Characters per field 

Fields per record 
Characters per record 
Select by specified range 
Select by partial match 
Select using multiple fields 
Aiiows subsorts 
Prints mailing labels 
User-defined print formats 
Multiline defined print formats 
Add/delete fields to/from file 
Merge files 
Calculation options 
In-memory data entry 
Data entry default values 
Interface to VisiCalc 
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Table 1: A quick summary of features for Apple II data-base management systems. 
DBMS and Information Master are both file-management programs used in conjunc¬ 
tion with Data Master, a file-restructuring program. Infotree's tree structure gives 
record sizes slightly different meanings (each node is identified by a key of up to IB 
characters in length; each node can contain up to 18 lines of 26 text characters). 
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Nobody’s 
better protection 
than The Marshal 


©VtWSer FINE ADVERTISING 


in Winchester territory. 

You got yourself a Winchester disk drive 
with aN that large system power. Great! 
But trying to utilize your floppy drive for backup just isn’t working. 
And bit-streaming tape cartridge drives offers no practical protection, 
because the usual need is archival storage and replacement of 
individual files lost through operator erron but the streamer 
tape data cannot be reconstructed by separate files easily. 

Enter The Marshal to your rescue. 

He’s the only match in speed, 
capacity, and capability for your Winchester. 
As Thomas S. Stellinger, Manager of Marketing Literature 
with Computer Service Systems Network. Inc. stated in 
InfoWorld, 'Intelligent tape subsystems, combining the 
1/4-inch tape cartridges with file-oriented software 
offers the best solution to hard disk backup...a utility 
program...allows the user to save every file in the 
system, as well as to restore individual files by name/' 

The Marshal from TKS Corporation. 

The only complete hard ware/software protection 
device for computer hard disk systems. 


Turnkey Systems Corporation 
8472 NW 56 Street. Miami, FL 33166 


The Marshal follows commands, 
Is fast, and thinks for himself. 

Formatted capacity is 13.4 megabytes. The transfer 
rate is 192,000 bits per second. And he can 
determine which files have been updated since last 
saved, in order to recopy only those specific files - 
saving time. Then records the date he made the copy. 

Perfect protection for the perfect price. 

Your OEM Distributor can introduce you 
to a rack mount unit or a table top console 
for much less than you’d guess. 

Take this ad to your dealer today, save a heap of 
money off the regular price, and get the best 
protection available in Winchester territoiy. 

The Marshal from Turnkey Systems 
Corporation would sure be happy to help you. 

Call 1-800-327-2848, 






potential for machine independence; 
it is available in source code and 
could be translated into another 
dialect of BASIC. The other systems 
(Data Factory, On-Line Database, 
and High Technology's DBMS and 
Information Master) come on locked 
or unlistable disks and have no ma¬ 
chine independence. 


_ At a Glance — - - ■ 

Maine 

The Data Factory S.O 

Type 

File management and retrieval system 

Distributor 

Micro Lab 
Sll SConegate 
Highland Park IL 60035 
(312) 433-7077 

Price 

$150 

Format 

Locked 5-mch floppy disk 

Language 

Applesoft BASIC 

Documentadon 

80 pages 


—At a Glance ~ 

Nome 

CCA Data Management System 5.2 

Type 

File management and rebrievaJ system 

Distributor 

Personal Software 
1330 Bordeaux Dr 
Sunnyvale CA 94006 
(408) 745-7041 

Price 

$100 

Format 

S-inch floppy disk 

Language 
Applesoft BASiC 

Documentation 

130 pages 


Infotree does not include any data¬ 
file transfer utilities, but there is a text 
file on the program disk that details 
how data is stored. Infotree uses a 
binary tree and consists of a set of 
records that can be used for text or as 
nodes in the tree. 

The CCA DMS provides utilities 
for transferring data between Visi- 
Calc and DMS using Software Arts' 
DIF (Data-Interchange Format). The 
documentation provides information 
on the structure of DMS records and 
examples of the use of this informa¬ 
tion (including a program that uses 
DMS files). 

The Data Factory provides a Con¬ 
struct/Append option that enables 
you to read text files created by other 
systems into Data Factory files. The 
Data Factory can also add or delete 
fields in a record and create new files 
that include the new format and your 
old data. Information is not provided 
on the structure of Data Factory fOes. 
This system provides flexible meth¬ 
ods of moving data into the system, 
but no documented way of moving 
data out to other systems. 

The On-Line Database does not 
provide any transfer utilities or file- 
structure information. 

High Technology's DBMS has no 
utilities that increase flexibility, but 
both Data Master and Information 
Master will accept DBMS files. An 
option for transferring data from In¬ 
formation Master to DBMS is not 
provided. Data Master can create 
new DBMS files from old DBMS files. 

Data Master is a package of utilities 
for use with either DBMS or Informa¬ 
tion Master. It does not document 
methods of working with files created 
by other systems. Data Master in¬ 
cludes some nice options for adding 
or deleting fields in a record and for 
transferring records that meet user- 
specified criteria to another data file. 
There is a Data Master equivalent to 
the command "Select all records 
where the ZIP code field has the value 
22153, and the Amount Owed field is 
greater than $10,000; then, transfer 
only those records to a new data file 
leaving out the phone number but in¬ 
cluding a new field called Comments 
whose value is big spender. Data 


Master does supply an extensive set 
of file restructuring features that are 
quite useful. 

Maintainability 

With the coming of the locked disk, 
a widespread misnomer has devel¬ 
oped an appropriate meaning, I refer 
to "software maintenance." Infotree 
and the CCA DMA come on copy- 
able disks, which enables you to keep 
as many backup disks as you wish. 
The Data Factory comes on two un- 
copyable disks. "Disk insurance" is 
available for $17,50 per year. This 
provides for replacement of blown 
disks and updates to the system. 
Data Factory disks can also be re¬ 
newed for a $10 fee if you don't have 
disk insurance. A backup copy of the 
On-Line Database is available for 
$15. When you return High Technol¬ 
ogy's license, you are sent a backup 
copy of Data Master or Information 
Master. DBMS is copyable but it can¬ 
not be listed. High Technology says it 
will replace blown disks for $25. 

Only the CCA DMS provides ac¬ 
cess to source code. Access to source 
code is reassuring to a purchaser (but 
see Gemignani's "Legal Protection for 
Computer Software" for a discussion 
of the current legal situation concern¬ 
ing software protection). 

Infotree provides a file compres¬ 
sion option that removes deleted in¬ 
formation and improves access time 
by sorting and relinking the remain¬ 
ing data. Sorting is also done during 
data entry. The only subsorts are 
those built into the tree structure (the 
subbranches of each branch are 
sorted). 

The CCA DMS allows up to ten 
levels of subsorts. (Whenever two 
records have the same primary-sort 
field, they are arranged by the sec¬ 
ondary-sort field, and so on.) The use 
of source and destination disks allows 
you to sort large files. 

The Data Factory allows what 
amounts to sorting by subfields for 
day, month, and year. But that's aU. 
And since this information must be in 
one field, in an invariant format 
{dd/mm/ 3 ry), you lose considerable 
flexibility of ad hoc query. Of course, 
you could do without time subsorts 
(or enter the data twice). Single- or 
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dual-drive sorts of a full-disk data file 
are po^ible* 

The On-Line Database allows sub¬ 
field sorts* Data is sorted at time of 
entry, but with reasonably small sets 
of defined sorts, data entry is not 
slowed too much. 

The High Technology DBMS also 
allows subfield sorts, but sorting is 
separated from data entry. An Omit 
Sort Update option allows Informa- 


_At a Glance- 

Name 

Data Base Management System 
(DBMS) 5.2 

Type 

File management and retrieval system 

Distributor 

High Technology 
FOB 14665 
8001 Classen Blvd 
Oklahoma City OK 73113 
(405) 840-9900 

Price 

$100 

Format 

5-inch floppy disk 

Language 

Applesoft BASIC 

Documentation 

55 pages 


—At a Glance— 

Name 

Data Master 3.2 

Type 

File-reorganization utility 

Distributor 

High Technology 
FOB 14665 
8001 Classen Blvd 
Okbhoma City OK 73113 
(405) 840-9900 

Price 

$100 

Format 

Locked S-inch floppy disk 

Language 
Applesoft BASIC 

Documentation 

36 pages 


tion Master to postpone sorting until 
the end of your entry or file-modifica¬ 
tion session. Sorting can also be com¬ 
pletely separated from data entry, but 
some extra work is involved {deleting 
and redefining sort-definition files}* 
Technically, Data Master performs 
no sorting, but is simply a utility pro¬ 
gram for reorganizing files into dif¬ 
ferent formats. 

Infotree allows you to add or delete 
nodes, one by one, to or from your 
"infotree"—not a particularly power¬ 
ful method. The On-Line Database 
doesn't have any facilities of this sort. 

There are no explicitly documented 
methods of adding or deleting fields 
from an existing CCA DMS data file. 
But a small file could be transferred to 
a VisiCalc program that added or de¬ 
leted columns and transferred back to 
DMS (a VisiCalc row is a DMS 
record and a VisiCalc column is a 
DMS field). This may seem awk¬ 
ward, but it is possible. 

The Data Factory has several file 
redefinition facilities: Construct/Ap¬ 
pend is the most useful, but Replace 
and Math can also be useful, Con- 
stnict/Append allows you to add or 
delete fields from your record defini¬ 
tion, change field length or field posi¬ 
tion, or append files that have fields 
of different lengths or in different 
positions. Replace lets you enter a 
constant into a specified field of all or 
selected records. Math lets you do 
one arithmetic operation involving 
two fields and store the result in a 
third field. 

Data Master is a comprehensive 
file-redefinition system. It requires 
source and destination files created 
by DBMS or Information Master, It 
can relocate fields and transfer se¬ 
lected subsets of a file, and create files 
that have an increase or decrease in 
the number of fields per record. It can 
merge files by multiple transfers to 
the same source file. You can transfer 
the results of calculations that use up 
to ten intermediate variables (like a 
calculator with memory locations) 
and, apparently, as many arithmetic 
operations as you have fields. Record 
selection can be by inequalities, 
equalities, or pattern matching (lead¬ 
ing or traUmg string, floating string, 
or character in a specified position). 


Information Master has no file-re¬ 
definition options of its own. Its in¬ 
itial file-definition features are re¬ 
quired to create Data Master source 
files. Information Master allows you 
to load, edit, and save an existing file 
definition with a new name, A new 
file definition can be edited until data 
is entered into the file it defines. This 
capability simplifies the process of de¬ 
fining new source files for Data Mas¬ 
ter if the required file is similar to an 
existing file. 

Current Utility 

What will these systems do for you 
light here, right now? We will be ex¬ 
amining features that tell you 
whether or not you can use these sys¬ 
tems to define a data file that meets 
your needs, enter your data easily, 
get the reports you want, or exchange 
data with outside packages. We will 
see whether or not the systems take 
human factors into consideration, 
and will look at the documentation 
and discuss "macroeffidency." 

With Infotree, the initial definition 
of the information structure (which 
most of the systems refer to as system 
creation) is intimately related to data 
entry. As you enter data you create a 
tree structure. If this structure fits 
your application naturally and isn't 
too redundant, it can be very pleasant 
to use. If it doesn't fit, or results in re¬ 
dundancy, then it isn't pleasant to 
use. Each node in the tree is identified 
by a key. Keys may contain up to 
eighteen letters. Text may be stored at 
each node. Text lines are twenty-six 
characters long and multiple lines can 
be appended. Each node has only one 
parent but may have multiple 
children. 

The CCA DMS has a close-to-stan- 
dard record-definition block that in¬ 
cludes information on field number, 
field ID (identification), field name, 
and field length. Sorts are defined 
separately. DMS allows you to define 
fields in which values are calculated 
automatically. You can say the DMS 
equivalent of "add field one to field 
two and put the result in field three/' 
The length of a DMS record must be 
less than 233 characters, and a record 
may contain up to twenty-four fields. 

The Data Factory has fairly stan- 
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Ultra FAST BASIC Compiler 

CB80r Compiler System s new native code Basic 
compiler offers maximum speed and flexibility in creating 
applications to solve today’s business problems. 

CBASICcompatible: As an addition to the CBASIC 
family, CB80 has all the features of CBASIC (14 digit 
accuracy, long variable names, stream and record I/O, 
multiple line functions) plus these extras: 

* Relocatable machine code • 32K byte strings 

* Nested IF statements • ON ERROR GOTO 

* Variable type declarations * CALL statement 

with parameters • EXTERNAL and PUBLIC functions 

- Local variables in functions • Alphanumeric 

labels • Record LOCK and UNLOCK 

Expand your versatility. CB80 includes our LKSO''" 
linker It allows you to create programs in separate 
modules and easily combine them. Powerful CHAINING 
capabilities, multiple library scanning, and easy linkage 
to assembly routines, are all part of LKSO. 

CP/M" and MP/M IP compatible: CB80 supports 
the popular CP/M and MP/M II operating systems. 
CBSO's record LOCK and UNLOCK, combined with 
Its superior speed makes it a natural for multiuser 
environments. 

Increase productivity and profits. Faster execution 
boosts system throughput and maximizes your computer's 
resources-an essential user feature. Coupled with 
reduced programming time. CB80 definitely improves 
your bottom Irne benefits. 

For your free CB80 brochure and licensing details, 
call us at (408) 649-3896. or write us today. 


BEBEFIHCh* 

f*0, Boi 579. Pacific Grove, CeHlomiD 93950 

Europe: Vector, Leuven. Belgium. 32[161202496 

Far East Microsoftware Assoc,. Tokyo. Japan. 03-403-2120 


CBASIC 

Solving complex business problems with BASIC simplicity 

CSBO CBASIC, LKSO end MP/M II are trademarks of Digdal RBsearch CP/M »a legisteraC 
tradvmark of D4gital Research CCopyngtil I9ai Digital Feaearch 



dard file-<lefinition features, althou^ 
some are implemented strangely. For 
example, your field name must not be 
larger than your field. The tradeoff 
forced by this peculiarity will be dis¬ 
cussed later, A field may have up to 
239 characters. The number of fields 
per record must be less than 89. 

Iiutial definition for the On-Line 
Database is standard. You specify the 


_At a Glance_ 

Name 

On-Line Database 

Type 

File management and retrieval system 

Distributor 

Blue Lakes Computing 
3240 University Ave 
Madison WI 53705 
(608) 233-6502 

Price 

$100 

Format 

Locked 5-mch floppy disk 

Language 

Applesoft BASIC 

Documentation 

21 pages 


_At a Glance_ 

Name 

Information Master 3,10 

Type 

File management and retrieval system 

Distributor 

High Technology 
FOB 14665 
SOOl Classen Blvd 
Oklahoma City OK 73113 
(405) 840-9900 

Price 

$150 

Format 

Locked 5-inch floppy disk 

Language 

Applescrft BASIC 

Documentation 

145 pages 


number of fields in your record, and 
for each field you specify its name 
and length. You can have up to twen¬ 
ty fields per record, twenty-six char¬ 
acters per field, 239 characters per 
record, nine sort keys per file, and 
unlimited subsorts per sort (three is 
recommended as a practical limit). 

DBMS gives you simple, direct file- 
definition features. You can define 
sorts during or after your initial defi¬ 
nitions, and subsorts are allowed. 
You can have up to twenty fields per 
record, and 100 characters per field. 

Information Master provides ex¬ 
tensive system-creation options. You 
can have up to twenty fields per 
record, 99 characters per alphanu¬ 
meric field, nineteen characters per 
numeric field, five sort keys per file, 
and five subsorts per sort. Up to 1000 
records are allowed per file, but not 
as many long records will fit on a 
disk: the number of records is limited 
to what will fit on one disk. 

Data entry for Infotree is disk-I/O 
intensive (as it is for all systems that 
don't let you accumulate data in 
memory). You spend a lot of time 
waiting for it to write information to 
disk. Worse, if you need the same in¬ 
formation in two separate branches 
of your tree, you must enter this in¬ 
formation twice. Data-entry com¬ 
mands are simple and direct (al¬ 
though they could be better docu¬ 
mented). 

The CCA DMS does not allow you 
the option of inspecting and correct¬ 
ing a record after you have finished 
entering it and before it is saved. If 
you wish to make corrections, you 
must use individual search, and up¬ 
date or delete commands, CCA DMS 
uses the standard prompt: it lists the 
field names before you enter your 
data. DMS does not have in-memory 
data entry. 

The Data Factory has good and 
bad data-entry features. It does have 
in-memory data entry, but it forces 
you to choose between cryptic 
prompts or efficient use of disk, (This 
is discussed in more detail under 
macroefficiency.) You can verify 
your entry before moving to the next 
record. 

The On-Line Database has the best 
data-entry features of any of the sys¬ 


tems I have examined. You can define 
default entries, and do in-memory 
data entry and avoid waiting for the 
completion of needless disk I/O. In¬ 
correct entries may be easily cor¬ 
rected by directing the cursor to the 
spot and reentering the data, 

DBMS allows field correction at 
the end of the entry of a record—it 
also does error checking. However, it 
does not allow in-memory data entry 
or default values. Information Master 
does not have user-controlled in¬ 
memory data entry . Sometimes it ac¬ 
cepts more than one record on its 
own initiative. Sometimes (rarely) it 
will miss characters because an inter¬ 
nal Applesoft operation takes place. 
It allows you to correct records be¬ 
fore saving them to disk, and it beeps 
after writing to disk. (The previous 
entry to any field is the default value 
of the current field.) 

The benefit of systems like these 
comes from the reports they produce. 
We will examine the way these sys¬ 
tems select a record to report, format 
the report, and calculate any derived 
results. 

Infotree's retrieval commands re¬ 
trieve either information about the 
tree structure or information that 
you have stored at the various nodes. 
The commands are easy to learn 
(even though the documentation is a 
bit sparse), but they are not very 
powerful. If you do not anticipate the 
requests you need to make of Infotree 
and build them into your tree struc¬ 
ture, you will not be able to ask them, 
much less get an answer. If your tree 
structure goes directly from the "in¬ 
formation retrieval systems" node to 
the specific program nodes without 
passing through a "for the Apple" 
node, you wil\ not be able to ask Info¬ 
tree "what information retrieval sys¬ 
tems run on the Apple?"—not even if 
that information is somewhere fur¬ 
ther up the tree. 

Several record-selection options 
are scattered through the CCA Data 
Management System. You can select 
records that have a particular record 
number, records that have a partic¬ 
ular value in a particular field ("Dis¬ 
play all records that have a value of 
information system in the type of 
software field"), and records for 
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When it comes Id 
microcomptiler soft¥rare 
¥fe errole the book. 




How do you stay up-to-the-minute 
with the rapidly changing world ol 
microcomputer soitware? Get the 
Lifeboat Catalog. 

The Latest Innovations 
The new Lifeboat Catalog is packed 
with the latest state-of-the-art software. 

And if we publish a new program after 
the latest catalog has gone to press, we 
enclose a flash bulletin in your copy. 

The Greatest Selection 
Because Lifeboat is the world s largest pub¬ 
lisher of microcomputer software, our catalog 
offers you the greatest selection of programs for busi¬ 
ness, professional and personal use. Our more than 
200 programs range from integrated accounting and 
professional practice systems to office tools for book¬ 
keepers and secretaries to sophisticated tools for pro¬ 
grammers. Included are business systems, word 
processors, programming languages, database man¬ 
agement systems, application tools and advanced sys¬ 
tems utilities. 

We specialize in software that runs on most small 
business computers* Our more than 60 media formats, 
including floppy disks, data caitridges, magnetic tape 
and disk cartridges, support well over 100 computer 
brands of domestic and foreign manufacture* 


Get Full Support 

We give the crucial dimension 
of after-sales service and full 
support to everything we sell* 
That includes: 

•A telephone hotline where 
technical and customer service 
representatives will answer your 
questions 11 hours a day. 

An update service for software and 
documentation* 

•Telephone, telex and mail-order service at the 
New York headquarters and at overseas offices in 
England, France, Switzerland, West Germany and 
Japan. 

•Export service providing software delivery to six 
continents. 

•Subscriptions to Lifelines^^, the monthly magazine 
that offers comparative reviews, tips, techniques, Iden¬ 
tified bugs and updates that keep you abreast of 
change* 

Get It Now 

Lifeboat now serves tens of thousands of satisfied 
customers with our breadth of up-to-date, fully tested, 
fully supported and competitively priced software. 

You may not need all we offer, but we offer just what 
you need* After all, we wrote the book. 


LIFEBOAT WORLDWIDE offers you Ihe world's largest library of software. Coolact your nearest dealer or Lifeboat; 


Associates 
1651 Third Ave. 

New York. N.Y. 

Tel: <212>«S0-030Q 
Teles: 640693 pSOn HtH) 
■mX: 710-581-2524 


Lifeboat Inc 
Q« Bltlc . 5f 
l-2-S, Shiba-DaimQn 
T^malo-ku, Tokyo 195. Japan 
U. 03-437-3901 
TdsK: 2423296 (L&JTYO) 


LlfeboaT Associates. Ltd. 

TO Bok 125 

LorHloiii WC2H 9HJ, England 
Tel. D1-836-902S 
TetK; 893709 (LBSOnGj 


Mail coupon to; Lifeboat Associates, 

1651 Third Avenue, New York, New York 1002S 
or call (212) 860-0300* 


Lifeboat Associates GmbH 
HiolerbergstraSisa 
PosUacb 253 
6330 Chant. Swrlzerland 
TeT 042*36-8686 



□ Please send me a hee Lifeboat Catalog. 

□ Please send me Lifelines subscript ion information* 

Name_Title___ 

Company_ 

Sireel_^_ 

City.___Stale_Zip. 

Ui&Hn^s fB a imdemcirk ol Lifelines Publishing Corporation. 
Copyright © 198L by Lileboot Associates 


Intersofi GmbH UTetioat Assoclales. SARL 

Scfil Dssprtenweg 5 19, Grande fi ue Ch arles d e Gaul le 

D-8D45TsnianiiiE.W. GermaFiv 92690 Asflieres. Ftance 

Tel: 0S9*M6-m Tel: 1-733-08^04 

Telen.. 5233643 (iSOfO) Teigit 250303 (PUBLIC K PARIS) 



Circle 226 on inquiiy card* 


BYTE November 1961 263 














which the value of a particular field 
lies within a certain range {'TDisplay 
all records for which the value of the 
cost field is between $50 and $400"), 
You cannot, however, do selections 
that require testing the values of 
multiple fields ("Display all records 
where the value of the host machine 
field is Apple and the value of the 
allows multiple selection criteria field 
is yes"). The system does select on 
partial matches, DMS has a some¬ 
what limited set of features that are 
quite cumbersome to use* 

The Data Factory includes several 
methods of selecting records that are 
not, however, grouped together. List, 
Search, Level Search, From/To, 
Compare, and Inspect/Change are 
separa te main-menu op ti ons * The 
Level Search option allows multiple- 
criteria searching and searching for 
partial matches. You can specify 
record numbers if you wish. A com¬ 
prehensive set of features is provided, 
but using them is more difficult than 
need be. 

The On-Line Database does not 
allow selection by multiple criteria on 
multiple fields. You can specify a 
range that the value of a particular 
field must satisfy in order to select the 
record ("Select all records for which 
the last name field has a value of 
Dijkstra or greater and Wirth or 
less"). You cannot search for partial 
matches, 

DBMS allows multiple selection 
criteria on multiple fields. Inequalities 
are allowed, but not partial matches. 
Since subsorts are allowed, 1 consider 
these features to be reasonably com¬ 
plete. They are certainly very easy to 
use. 

Data Master has sophisticated se¬ 
lection features, but they are used to 
restructure files. They are not used 
directly for report purposes. Up to 
seven selection criteria may be 
entered. Multiple fields may be 
tested. You can test for equality, in¬ 
equality, or pattern match (leading, 
trailing, floating, or in a particular 
position). 

Information Master provides the 
same selection features as Data 
Master. The only difference is that 
they are used for reports rather than 


restructuring. They even use the same 
notation and menu format. Both sys¬ 
tems are comprehensive and usable. 

Infotree allows you to print mailing 
labels, text youVe stored at a node, 
or the structure of your tree. You 
don't have the power to create your 
own formats, so the program is 
limited in this area. 

The CCA DMS gives good control 
over the format of your reports. You 
can create single- or multiple-line for¬ 
mats* Field position is variable in 
each line. You can save and reuse the 
formats youVe created and use DMS 
to print mailing labels. Pages can be 
titled. Formatting features seem rea¬ 
sonably complete, and they're less 
cumbersome to use than other DMS 
features. 

In-memory data entry 
speeds up file- 
management systems 
by reducing continuous 
dIsk-IntensIve I/O. 

The Data Factory allows multiline 
formats, but gives no spacing option. 
You can specify the number of fields 
per line, title your report, print mail¬ 
ing labels, and save formats, but 
these features are somewhat limited. 

The On-Line Database has a mail¬ 
ing-label format, but otherwise does 
not allow multiline formats. You can 
specify field position in its single-line 
format and save these formats. Its 
features are limited. 

Information Master allows you to 
create up to fifteen report formats per 
data file. You have up to 15 columns 
per line. Each column can have a 
heading, and you can specify that 
decimal points be aligned. You can 
also specify totals, subtotals, and al¬ 
gebraic calculations, insert short 
labels (such as "total," "subtotal," 
etc), and define multiline formats and 
print mailing labels* A nice set of fea¬ 
tures. 

DBMS has a mailing-label format 
and allows multiline printed reports. 
You can specify which columns your 
fields are to occupy, insert unchang¬ 
ing characters into your report for¬ 
mats ("literal strings"), and save for¬ 
mats. It's complete and easy to use. 


Infotree does not provide any cal¬ 
culation options. Neither does the 
On-Line Database. The DBMS pro¬ 
vides totaling. 

The CCA DMS allows you to create 
calculated fields at the time you 
define your data file. Available func¬ 
tions are addition, subtraction, multi¬ 
plication, division, and expon¬ 
entiation, The total number of char¬ 
acters used in your formulas must be 
less than 228, Within this limit, you 
can create as many formulas as you 
wish and specify which fields should 
be used to store the results. 

The Data Factory provides a calcu¬ 
lation option called Math, You can 
add, subtract, multiply, or divide two 
fields, and store the result in a third 
field. You can also receive a report on 
the total, average, or count (number 
of records) of a specified field. You 
can enter selection criteria and use 
these functions at any time. 

Data Master allows you to add, 
subtract, multiply, or divide one field 
by another field, or use intermediate 
variables that you define. The inter¬ 
mediate variables are like memory lo¬ 
cations on a calculator* You can use 
up to ten intermediate variables. Mul¬ 
tiple-step calculations are allowed. 

Information Master allows the same 
operations as Data Master, as well as 
exponentiation and roots. Multiple- 
step calculations are allowed. 

DML (Data-Manipulation Lan¬ 
guage), as provided by CODASYL 
data-management systems, lets you 
read and write information into your 
data base from outside programs 
(among other things). None of the 
systems we're examining gives you a 
data-manipulation language, but 
some give you a little help, I get a 
headache when I think about all the 
incompatible files I'm collecting and 
want all the help I can get (see 
Martin's Principles of Data-Base 
Management for more about data- 
manipulation languages). Software 
Arts' DIF (Data-Interchange Format) 
is used to transfer information to and 
from VisiCalc and the CCA DMS, If 
DIF is widely used we might get some 
relief from incompatability head¬ 
aches. 

Only the CCA DMS provides a di- 
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JUDGE THE REST, THEN BUY THE BEST 

Only GIMIX offers you SOFTWARE SWITCHING between MICROWARE’s OS-9 and TSC’s 
FLEX. Plus you get the power of the GMXBUG system monitor with its advanced debugging 
utiiity, and memory manipulation routines. A wide variety of languages and other software is 
available for these two predominant 6809 Disk Operating Systems. 

You can order a system to meet your needs, or select from the 6809 Systems featured below. 


JUDGE THE FEATURES AND QUALITY OF GIMIX 6809 SYSTEMS 

GIMIX' CLASSY CHASSIS^w is a heavyweight aiuminum mainframe cabinet with back panel cutouts to convenientiy connect your terminais. printers, drives, monitors, 
etc. A 3 position keyswitch lets you lock out the reset switch. The power supply features a ferro-resonant constant voltage transformer that supplies 8V at 30 amps, + 15V at 
5 amps, and - 15V at 5 amps to Insure against problems caused by adverse power input conditions. It supplies power for all the boards in a fully loaded system plus two 
51/4 ' drives (yes! even a Winchester) that can be inslailed In the cabinet. The Mother board has fifteen 50 pin and eight 30 pin slots to give you the most room for expansion 
of any SS50 system availabie. 11 standard baud rates from 75 to 38,4K are provided and the I/O section has its own extended addressing to permit the maximum memory 
address space to be used. The 2 Mhz 6809 CPU card has both a time of day clock with battery back-up and a 6840 programmabie timer. It also contains 1K RAM, A 
PROM/ROM/RAM sockets, and provides for an optional 9511A or 9512 Arithmetic Processor. The RAM boards use high speed, low power STATiC memory that is fully com¬ 
patible with any DMA technique, STATiG RAM requires no refresh timing, no wait states or clock stretching, and allows last, reliable operation. The system includes a 2.poH 
RS232 serial interface and cables. All GIMIX boards use gold pialed bus connectors and are fully socketed. GIMIX designs, manufactures, and tests In-house its complete 
line of products. All boards are twice tested, and burned in electrically to insure reliability and freedom from infant mortality of component parts. Ail systems are assembled 
and then retested as a system after being configured to your specific order. 

56KB 2MHZ 6809 SYSTEMS WITH GMXBUX/FLEX/OS-S SOFTWARE SELECTABLE 


With #58 single density disk controller..$2968.59 

With #68 DMA double density disk controller..$3248.49 

to substitute Non-volatiie CMOS RAM with battery back up, add.....300,00 

for 50 Hz export power supply models, add......30.00 


Either controller can be used with any combination of 5" and/or 8” drives, up to 4 drives total, have data recovery 
circuits (data separators), and are designed to fully meet the timing requirements of the controller I.C.s, 


Chart $how$ tolaJ 
capacity jn Bytftt fiM 
2 ddvBt. 


5 DRIVES INSTALLED IN THE ABOVE with all necessary cables 


SINGLE OENStTY _ DOUBLE PEMSIH 



formatted 

Unformatted 

Far matted 

Utilormatted 


40 track (48TPI) Single sided 

199,680 

250,000 

341,424 

500,000 

2 for $700,00 

40 track (48TPI) double sided 

399,360 

500,000 

718,848 

1,000,000 

2 tor 900,00 

ao track {96TPI) single 

404,480 

500,000 

728,064 

1,000,000 

2 for 900,00 

80 track {96TPI) double 

808,980 ' 

1,000,000 

1,456.123 

2,000.000 

2 far 13DD.DD 


Contact GIMIX for price and avaiiabUity of S” floppy disk drives and cabinets; and 5'" and 5" lV/nc/?esfer hard disk system. 


128KB 2Mhz 6809 DMA Systems for use with TSC’s UNIFLEX or MICROWARES’s OS-9 Level 2 


(Software and drives not included)............... ...$3798-39 

to substitute 128KB CMOS RAM with battery back-up, add....... .600,00 

for each additional 64KB NMOS STATIC RAM board, add.....639.67 

for each additional 64KB CMOS STATIC HAM board, add . .. ......... 988.64 

for 50 Hz export power supply, add...........30.00 


NOTE; UNIFLEX can not be used with 5" mmifloppy drives. 

GIMIX has a wide variety of RAM, ROM, Serial and Parallel I/O, Video^ GraphicSy and other SS50 bus cards that 
can be added now or in the future. Phone or write for more compiete information and brochure. 

THE SUN NEVER SETS ON GIMIX USERS 

!X Systems are found on every continent, except Antarctica. (Any users there? If so, please contact GIMIX so we can 
nge this.) A representative group of GIMIX users Includes: Government Research and Sclantlflc Organizahons in 
trails, Canada, U.K., and In the U.S.; NASA, Oak Ridge, White Plains, Fermi lab, Argonne, Scripps, Sloan Kettering, 

Alamos National Labs, AURA, Universities: Carleton, Waterloo, Royal Military College, in Canada; Trier in Germany; and 
ie U.S.: Stanford. SUNY, Harvard, UCSD, Mississippi, Georgia Tech. Industrial users in Hong Kong, Malaysia, South 
ca, Germany, Sweden, and in the U.S.; GTE, Becton Dickinsori, American Hoechst, Monsanto, Allied, Honeywell, Perkin 
er, Johnson Controls, Associated Press, Aydin, Newkirk Electric, Revere Sugar, Ht-G/AMS Controls, Chevron. Computer 
nframe and peripheral manufacturers, IBM, OKI, Computer Peripherals Inc., Qume, Floating Point Systems. Software 
ses; Microware, T.S.C., Lucldata, Norpak, Talbot, Stylo Systems, AAA, HHH, Frank Hogg Labs, Epstein Associates, 
twest, Dynasoft, Research Resources U.K., Microworks, Analog Systems, Computerized Business Systems. 


TO moEn m mail 

SEND CHECK OR MONEY ORDER OR USE YOUR VISA OR MASTER CHARGE. PiMSe aAM 3 weeks l« [Bfsiinal checks to clesr. 

U.S. 0 fd 8 r$ add $5 Iwidllng It order ^ under $200.00. Foreign ortiers .add $10 handling if order is under $200.00. 

Forsigr orders <Mr $200.00 will be sitipped via Emery Air Freign COLLfCT. and we wil charge no handling. All nrders rmisi be pirepald In U.S. 
funds, please note Itial ftreign chsctts h^ been taking about S weeks ^ oodec&m so we would advise wiring money, or checks drawn on a 
bank account in the- U.S.. CXjr bank 1$ the Gorijnental linois fitatkinal Bank of Chicaga. account §73-02030 or Master Charge also accepted. 
GIMtX INC. mserm the right tu clange pridng and product speciflcatiarrs at any time without further notice, 
and GHDSF are regt^Efed tradonarks dt GIMIX Inc. Q 19G1 GIMIX 1nc 

FLEX AND UnfflBK are trademarks oi Technical Systems 
Corsultante Inc. OS-8 is a iradomark of MIcrowam Inc. See iheir ads tor 
otinr GIMK oompallbie sollware 


GIMIX Systems are chosen by the Pros 
because of quality, reliability and features. 

GimiX"° 

The Company that delivers 

Quality Electronic products since 1975. 

1337 WEST 37th PLACE, CHICAGO, IL 60609 
(312) 927-5510 • TWX 910-221 -4055 























rect interface to VisiCalc* Perhaps I 
should qualify that by saying Visi- 
Calc "programs" often require some 
editing before interchange (unless you 
like empty fields and literals inter¬ 
spersed in your data). Since VisiCalc 
provides only primitive filing options 
and limited information storage in 
main memory, I expect that many 
file-management systems for the 
Apple II computer will eventually 
supply a direct interface. 

Infotree provides a text file that 
contains information about how to 
interface your own software to the 
Infotree data files. Neither the Data 
Factory nor the On-Line Database 
provides such information. DBMS 
has new documentation (which 1 
haven't seen). The old documentation 
didn't provide any interface informa¬ 
tion. Both the CCA Data Manage¬ 
ment System and Information Master 
provide useful information. DMS and 
Information Master give you the lay¬ 
out of their files and describe the pur¬ 
pose of each field. The CCA package 
even includes sample programs. 


Commands are simple and direct 
with Infotree. A help command prints 
out a list of possible commands with 
a brief explanation of each command. 
The command notation is consistent. 
Infotree is pleasant to run. 

There is considerable room for im¬ 
provement in this area for the CCA 
DMS. Commands are complex and 
the formats are not consistent. You 
must remember the correct places to 
put commas, exclamation points, 
apostrophes, and various cryptic 
codes. (Two good discussions of 
human factors are Shneiderman, 1980 
and Snodgrass, 1980.) 

The Data Factory has the largest 
main menu of any of the seven padc- 
ages. Many of the main-menu options 
are slight variations of each other and 
could easily be grouped together as 
suboptions of a single main-menu 
item. This would improve the clarity 
of the system. The Data Factory asks 
you whether or not you have a 
printer each time you boot the system 
or shift from one data file to another. 
These are not the characteristics of a 


considerate system. On the other 
hand, it does have in-memory data 
entry (and that shows some consider¬ 
ation for human factors). The Data 
Factory is a little harder to use than 
need be. 

The On-Line Database is the most 
understanding in term of human fac¬ 
tors. It is menu driven, simple, and 
direct, and the data-entry features are 
outstanding. The menus are easy to 
understand, and because the system 
searches for the next record as you 
view the current one, your waiting 
time is greatly reduced. Very pleasant 
to use. 

DBMS has a few weaknesses {one 
being an excessively long main menu 
that distinguishes between "search the 
data base," "print the data base in 
user's format," and "print the data 
with mailing list format"). But, all 
things considered, it's reasonably weU 
engineered and the menu format is 
generally uniform throughout the 
system. 

Information Master and Data Mas¬ 
ter have good consideration for 
human factors. Menus are not exces¬ 
sively long and commands are 
grouped logically. Their command 
structure is less uniform than that of 
DBMS, but otherwise seems well de¬ 
signed. High Technology made an in- 
teiligent decision in using the same 
command format for bodi Informa¬ 
tion Master and Data Master (the two 
programs were designed for each 
other). They could have achieved 
more uniformity within that com¬ 
mand format (either letters or num¬ 
bers for specifying menu options, but 
not both; a single format for menus, 
etc), but their consideration for 
human factors is generally good. 

Documentation serves different 
purposes at different times. The kind 
of documentation that is best when 
you're first learning a system is not 
the best when you've had some expe¬ 
rience. The writer must include a tu¬ 
torial, reference material, and con¬ 
sider who the reader is (a novice? A 
grandmaster? someone in between?). 

Infotree's documentation is sparse, 
but because its user interface is well 
designed, this is acceptable, A text file 
on the program disk explains 
Text continued on page 292 


speech Synthesis using the 
Votrax SC-01 with the 

S-100 P.C. BOARD 

BiiB ^vnuHEraLKE^! 

• 64 PHONEMES AND 4 INFLECTIONS PROVIDE AN 
UNLIMITED VOCABULARY THAT IS USER PROGRAM¬ 
MABLE. • MORE NATURAL SPEECH OR MULTIPLE 
VOICES ALSO, WITH PROGRAMMABLE OSCILLATOR. 

• EASILY PROGRAMMED IN BASIC! • CALL OR WRITE 
FOR COMPLETE DETAILS. 


6809 SMALL BASIC: Ollfi BASIC! 

"TziTinTEGER BASIC FOR ADS MONITOR ADSMON 
{ADSMON I/O CALLS ALTERABLE). • POSITIONABLE ON 
ANY PAGE BOUNDARY. • 20 INTEGER VARIABLES AND 
AN INTEGER ARRAY. • 7 BUILT- IN FUNCTION CALLS 
ARITHMETIC, LOGICAL AND RELATIONAL OPERATORS 
AND MUCH MORE! 

Ackerman Digital Systems, Inc. 

’Votrax Trademark 110 No. York Rd., Suite 206 

Federal Screw Works Elmhurst, IL 60126 

(312) 530-8992 
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INVERSIO?^"^ 
A Catalogue Of 
Calligraphic 
Cartwheels 

by Scott Kim 

Foreword by Douglos Hofstoder 
Bock word by Jef Paskin 


BRAINS, 

BEHAVIOR, 

AND ROBOTICS 

by James 3, Aldus 


THE BRAINS OF 
MEN AND MACHIN 

by Ernest W. Kent 


DIGITAL H 

by John Whitney 


A new synthesis of 
sight and sound 

Digital Harmony lays the 
foundation for the whole new 
field of oudiowisuol art made 
possible by microcomputers. 
John Whitney, a pioneer of the 
specioi effects technology 
used in STAR WARS and 2001, 
A SPACE ODYSSEY, explains the 
special union of con«puter 
graphics and music. His 
computer-generated visual 
art grophicalty depicts the 
laws of harmonic motion 
common to all music. 

Digital Harmony inciudes o 
complete description of 
Whitney's computer, periph¬ 
erals, and film techniques. 
Colorfut illustrations are in¬ 
cluded^, as well as the program 
listings that generated them. 
The descriptions are sufficient 
for anyone to begin to explore 
this new territory os a com¬ 
poser and computer experi¬ 
menter - transforming the smoll 
computer into an ideal instru¬ 
ment for creating compositions 
in oural and visual art 
John Whitney is on the 
Faculty In the Department 
of Art at the University of 
Colifornta, Los Angeles. 


ISSN 0-07-070015 X 
240 pages 
hardcover 

over 50 color COR 
photographs ^ A I ■ 7 9 


Surprising symmetries in 
design and letterforms 

Illusion ... colligrophy 
visual magic - Scott Kim's new 
book. Inversions, delights the 
eye and enchants the mind. 
Fiifed wirh intriguing designs! 
wocJs that read the same right- 
side up a txl upside down, 
words v/fthin words, and un- 
expectea symmetries, these 
compositions create a fresh 
way to took ot the alphabet, 
The text includes the visual 
principles of symmetry, lettering, 
and problem solving that are 
basic to these images The 
author also draws parallels to 
rebted exercises in perception 
in such diverse areos os art, 
music, word ploy, and mathe¬ 
matics. Scott Kim's original 
inversion designs first appeared 
in Omni magazine, inspiring 
an overwhelming reader re¬ 
sponse. An irresistoble chal¬ 
lenge. invertible writing appeals 
to everyone who loves beauty 
in mathematics and, design. 

Scott Kim is o doctoral student 
in Computer Science at Stan¬ 
ford University ond Is a cor>cert 
pianist and composer 


ISBN 0-07^034546-5 
128 poges 
sottcover 

over 50 11 lustrations 
available summer 1981 

$ 8.95 


Robotics design 
and applications 

This computer-oriented guide 
explores how the brain functions 
primarily as a computer device 
for generating and cor^- 
trolling behavior. The author 
assesses behavior os o product 
of three hierarchies of 
computing modules: 

• memory modules 

• behavior-generating modules 

• sensory-processing modules 
A section on artificial intelli¬ 
gence ties this hSerarchbol 
model to vital computer 
science techniques such as 
planning, problem-solving, 
machine vision, natural 
language understanding and 
knowledge representation. A 
closing section on robotics 
discusses the design consid¬ 
erations in constructing a robot 
control system fashbned after 
this model of the brain, and 
explores the current and 
potentbl use of robots in 

our environment. 

Dr, James S. Albus is Protect 
Manager with the Natbnal 
Bureau of Standards. 


ISBN 0-07-000975-9 
400 pages 
hardcover 
180 iltustrations 

$ 16.95 


Human models for 
computer design 

When the ''Brains of Men ard 
Machines'' series of articles 
first appeared in BYTE 
magazine, the response was 
tmmedbte artd enthusiastic. 

Now Ernest W, Kent has expand¬ 
ed his ideas about the brain 
into a full-length book. As 
researchers begin to unrovel 
the mysteries of the brain's 
chemical, electrical, and 
synaptic circuitry, their findings 
are becoming immediately ' 
applicable to advances in 
robotic behavior and computer 
design. The Brains of Men and 
Machines "dissects" the. brain 
to provide new insights Into 
computer design and artificbi 
[ntelligence. 

It is one of the rare books that 
transcends disciplinary bound- 
ories. In it the ever-increasing 
relationship between man and 
machine Is freshly examined - 
a relotbn^ip. Professor Kent 
concludes, that Is today being 
reexamined in the light of 
mon's own neurological 
self-image. 

Dr. Ernest W, Kent is o 
Professor of Physiological 
Psychology and Psychd- 
pharmocology at the University 
of Illinois at the Chicago 
Circle Campus. 

ISBN 0-07-034123-0 
304 pages 

hardcover ^IJC AE 

illustrated 


The BYTE BCXJK Collection 
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BASIC 
SCIENTIFIC 
SUBROUTINES. 

VOLUMES 
1 AND 2 

DV Fred Ruckdeschel f 

Valuable programs for 
professional and hobbyist 

Designed for the engineer, scientist, 
experimenter, ond student, tNs series pre¬ 
sents a complete scientific subroutine 
package in SASIC. 

• Volume 1 covers plotting, complex vari¬ 
ables, vector and matrix operation, 
random number generation, and series 
approximations, 

• Volume 2 continues with least-squares 
approximation, special polvnomiol 
functions, approximating techniques, 
optimization, roots of functions, inter- 
polatbn, dlfferentiotbn, Integratbn, and 
digitol filtering. 

These volumes feature routines vvritten in both 
standard Microsoft and Morth Star BASIC, 
extensive oppendbes, and subroutine 
cross-referenes. 

Dr. Fred Ruckdeschel is o Principal 
Scientist with Dynacomp. Inc, 



THREADED 

INTERPRETIVE 

LANGUAGES 

by Ronald Loeliger 



How to Implement 
FORTH on your Z0O 


Threoded languages (such as FORTH) ore 
compact, giving the speed of assembly 
language with the programming eose of 
BASIC. They combine features found in no 
other progromming tanguages This book 
develops an interactive, extensible 
language with specific routines for the Zilog 
Z80 microprocessor. With the core inter¬ 
preter, assembler, and data type defining 
words covered in the text. It is possible to 
design ond implement programs for olmost 
ony application and equivolent routines 
for different processors. 

Ron Loeliger is a Senior Analyst with 
Intermetrics, Inc. 

ISBN 0-07^038360-X 
272 pages 
hardcover 
illustrated 

$ 18.95 


YOU JUST 
BOUGHT 
A PERSONAL 
WHAT? 



by Thomas Dwyer and Margot Critchfleld 


A Structured Approach to 
Creative Programming 

Intended for both the novice programmer 
and the experienced computer enthusiast, 
this book presents practical ideas for 
personal computer use at home or at work 

its opproQch is espedoHy suitable for 
educational purposes. Written by the 
leading contributors of computer educa- 
tbn moterbl, this book is on entertoining 
and resourceful tool, There are over 60 
ready-to-use progroms written in Microsoft 
and Level II SASIC for the TRS-80 in the areas 
of educotionol gomes, financial record 
keeping, business transoctlons. disk- 
bosed files, and word processing. 

Dr Thomas Dwyer Is a Professor of 
Computer Science at the University of 
Pittsburgh 

Margot Critchfleld Is a doctoral studerht 
in Fourbotions in Education at the Univer¬ 
sity of Pittsburgh 


VOLUME 1 

ISBN 0-07-054201-5 
336 pages 
hardcover 
illustrated 


VOLUME 2 

ISBN 0-07-054202-3 
384 pages harcbover 
illustrated 
available Fall 1981 


$ 19.95 523.95 



THE BYTE 
BOOK 
OF 
PASCAL 


Blaise W. Liffick, Editor 


A powerful, structured language 


Based on articles, language forums, and 
letters from BYTE magazine, this work is a 
valuable software resource. Pascal con¬ 
tinues to be popular as o structured pro¬ 
gramming language Written for both 
potential and established users, this book 
Introduces the Pascal language and 
examines Its merits and possible imple¬ 
mentations. Featured are two versions of a 
Pascal compiler, one written in BASIC and 
the other in 8080 assembly language; 
a p-code interpreter written in both Pascal 
and 8080 ossemblv language, o chess- 
ploying program; and on APL interpreter, 


ISBN 0-07-037823-1 
334 pages 
hardcover 


$ 25.00 


IT 


BEGINNER’S 
GUIDE FOR 
THE UCSD 
PASCAL 
SYSTEM 

by Kenneth L. Bowles 


The most popular Pascal 
version explained by its creator 


Written by the originator of UCSD Pascal 
System, this informative book is an orienta- 
tbn guide to the UCSD Pascal System. For 
the novice, this book steps through the 
System, bringing the user to a sophisticated 
level of expertise Once famHiar with the 
System, the reader will find the guide an 
Invaluable reference tool for creating 
advanced applications. The package offers 
programs which may be run without 
olterotion on: 

• DEC PDP-11 or General Automation 
minicomputers 

• Western Digital Microengines 

• 6080, 8065, Z60, 6602, 6800, 9900 or 
AM-lOO based microcomputers (includ¬ 
ing the popular Apple II and Radio Shock 
TRS-80 microcomputers) 

Dr, Kenneth L, Bowles is Director of the 
Institute for Informtafion Systems, University 
of Calif ornb, San Diego. 


ISBN 0-07-006745-7 
204 pages 
softcover 


$ 11.95 


ISBN 0-07-018492-5 
343 poges 
softcover 
78 illustrations 


$ 11.95 



BEYOND GAMES: 
SYSTEM 
SOFTWARE 
FOR YOUR 
6502 
PERSONAL 
COMPUTER 

by Kenneth Skier 


Creating programs for the Apple, 
Atari, Challenger and 
PET computers 

At last, a complete programming guide¬ 
book for owners of personal computers 
utilizing the 6502 microprocessor, A self- 
contairved course In structures programming 
and top-down design, this book presents 
a powerful set of fools for buildirg orr 
extended monitor, disassembler, hexadec¬ 
imal dump routine, and text editor progroms, 
Programs are thoroughly explained, with 
clear instructions for modifications, 

Kenneth Skier is o Systems Programmer 
for Wong Laboratories. Inc. and a Lecturer 
at MIT. 


ISBN 0-07-057860-5 
440 pages 
softcover 
iHg strafed 


$ 14.95 


stimulating, provocative, problem-solving 
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CIARCIA’S 
CIRCUIT 
CELLAR 

by Steve Ciarcia 

Practical uses for home computers 

Imaginative and practical Ciarcia's Circuit 
Cellar details □ variety of rnrcrocomputer 
projects. A collection of the best articles 
from the popular series In BYTE magazine, 
this volume includes 

• D/A conversion 

• Programming EPROMS 

• AC remote-controlled appliances 

• digitized speech 

• touch Input video display 

Complete instructions are given on how to 
construct each project. With amusing 
anecdotes and on easy-going style, 

Ciarcia presents his moterlal in such o 
manner that even a neophyte need not be 
afraid of if. 

ISBN 0-07-010960-6 
126 pages 
softcover 

color photographs and diagroms 

$ 8.00 


CIARCIA’S 
CIRCUIT 
CELLAR, 

VOLUME II 

by Steve Ciarcia 

More practical uses for 
home computers 

Composed of popubr articles from BYTE 
magazine, this volume tells how micro¬ 
computers can be uniquely interfaced to 
our environment, Projects Include 

• building a computer controlled home- 
security system 

• computerizing applbnces 

• transmitting digital informotbn over a 
beam of light 

• building the Intel 8006 microprocessor 
system design kit 

• input-output exponsion for the TRS-00 

ISBN 0-07-010963-X 
224 pages 
softcover 

photographs and diagrams 

$ 12.95 


order now.. 




MICRO¬ 
COMPUTER 
STRUCTURES 

by Henry D Angelo 

Digital Electronics, 

Logic Design, and 
Computer Architecture 

Today, there is an increasing demond for 
computer users who are not only well-versed 
In software, but who can also maintain, 
modify, and design their own hardware 
systems. 

This text introduces computer users with 
little or no background In digitol hardware 
to the basic computer structures used in 
microcomputer design arrd microcomputer 
interfacing. Helpful examples and end-of- 
chapter exercises further Hlustrate the 
various concepts presented, and a detailed 
bibliography provides oddltbnal reading 
opportunities. As a resource ond textbook, 
it will assist 

* programmers and systems analysts 

• engineers and scientists 

• managers 

* students 

Detailed Instructor's Monual also avaibble. 

Dr Henry D'Artgelo is the Associate Dean 
of the College of Engineering and Professor 
of Manufacturing Engineering at Boston 
University 


BUILD 

YOUR OWN 
Z80 

COMPUTER 

by Steve Ciarcia 

Every step spelied out for 
do-it-yourself buffs 

For the engineer, computer technician, 
student, and anyone interested In building 
o computer rather than buying one, this 
practical gube shows how to build o wor 
ing computer based on the Zilog Z80 mb 
processor. Each computer subsystem Is fu 
explained and supported by proven desl^ 
and testing informotbn. The description 
focuses on a bosb single-boord micro¬ 
computer containing 

• easy expansion to include a video term I 

• a 1 K byte operating system 

• serbl and parallel ports 

• hexadecimal disptay 

• audio cassette mass storoge 

Readers can modify the system to meet 
personal needs. 

Steve Ciarcia Is o Computer Consultant 
Electrical Engineer, and author of '’Ask 
Byte'" and ’Clarcia's Circuit Cellar'^ columi 
in BYTE magazine. 

ISBN 0-07-010962-1 
330 pages 
softcover 

available summer 1981 




ISBN 0-07-015294-2 
286 pages 
hardcover 
314 Illustrations 
available spring 1981 


$ 18.95 


Instructof's Manual 
ISBN 0-07^15298-5 
softcover 

$ 8.95 


r" 


$ 15.95 


BYTE Books' reputation Is based 
on providing technically 
accurate, useful, and timely 
information. Established on the 
same principle as byu 
magazine, BYTE Book's evolved 
in response to the rapidly ex¬ 
panding audience of home 
and business computer users. 
Computer professtonals and 
enthusiastic newcomers need 
to keep pace with this 
unabated growth. This selec¬ 
tion of BYTE books can 
expand your library of krK>wl- 
edge and expertise. 

TO ORDER, CALL TOLL 
FREE 800 258-5420, OR 
FILL OUT YOUR CHOICES 
IN THIS COUPON and 
return It with check, 
money order, or chorge 
cord number to: 

ilJTI 

iniiM 

70 Main Street 
Peterborough, 

New Hampshire 03458 



iliTE 


inii^s 


70 Main Street 

Peterborough, New Hampshire 03458 


Name__ 

Address__ 

Cty_State_Zip 

• Check enclosed in the amount of _ 

■ Bill Visa. Card Number _ 

' ■ Bill Master Charge. Card Number 

• Expiration Date _ 


Include 75c per book to cover postage 
and handling. 


TITLE PRICE QUANTITY AMOl 






















SHIPPING 

TOTAL 








































The MiCROMINTZe BASIC 
COMPUTER/CONTROLLER board repre¬ 
sents a milestone in microcomputer price- 
performance. It is cheap enough to be 
programmed directly in a high level lan¬ 
guage, and efficient enough to be battery 
operated if required. The entire computer 
Is 4” by 4Vz" and includes a tiny BASIC 
interpreter, 4K bytes of program memory, 
one RS-232 serial port and two parallel 
ports, plus a variety of other features. Us¬ 
ing a powerful Z8 microcomputer chip and 
Z6132 4K X 8 RAM, the Z8 BASIC 
COMPUTER/CONTROLLER board is com¬ 
pletely self-contained and optimized for 
use as a dedicated controller. The unit is 
assembled and tested and comes with 
over 200 pages of documentation. 

The price, irt single quantity, a tiny $795.* 
Optional power supply 
{-i-5,-i-12and-12V) $35. 

Please Include $4 for shipping and handling. 

“^Call Micromint for quantity pricing 


Z6 MrOROCOMPUTER 
*On board tiny BASIC interpreter. 

• Parallel and serial MO ports. 

•a interrupts. 

To Order: 

Call Toll Free 
1-800"645^3479 

For Information Call 
1-516-374-6793 


RS-232 CONNECTOR 

•Just attach a CRT terminal and Immedtately write 
control programs in BASIC. 

4K BYTES OF RAM 
• Z6132 4K X 8 low power quasi-static 
RAM. EPROM pin compatible. 



SWITCH SELECTABLE BAUD RATES 
•110-9600 BPS. 

FULLY EXPANDABLE 

• Data and address buses available for 124K memory 
and IfQ expansion. 

* 2 onboard parallel ports. 

•7.3728MHZ crystal for fast control operations 

JUMPER SELECTABLE MEMORY OPTJONS 
•4K RAM, 2716 or 2732 EPROM operation. 

LOW POWER 

•Consumes only 116 WATTS at +5, +12 
and -12V (optional power supply available). 


MICROMINTINC. 

917 Midway 
Woodmere. N.Y, 11598 



As featured in Byte Magazine, July, August, 1981 
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Micromint will put both a 


computer development system 
ind an OEM dedicrated cx>ntroller 
in the palm of your hand 
for only $195. 





Text continued from page 286: 

Infotree's file structure. There is a 
table of contents, but no index. A 
handful of examples would improve 
things: Infotree's documentation is 
tutorial. 

The documentation for the CCA 
Data Management System is clear 
and quite complete. In addition to all 
DMS functions {including the transfer 
of information between DMS and 
VisiCalc) there is, as previously 
noted, information on the format of 
DMS files and how to work with 
them from your own programs. The 
documentation includes a table of 
contents and an index. The documen¬ 
tation is both tutorial and for refer¬ 
ence. 

The Data Factory has reasonably 
complete documentation, but unfor¬ 
tunately it is sometimes unclear and 
most things are only explained once. 
The structure of the manual follows 
the structure of the main menu. For 
the most part, the manual works, but 
a little more detail (or an example or 
two) would make things clearer. 


There is a table of contents, but no 
index. Acceptable for both initial 
learning and subsequent reference. 

The documentation for the On- 
Line Database is very clear. It in¬ 
cludes a procedure for designing an 
application using the system and a 
backup procedure that uses disk rota¬ 
tion (similar to rotating your car's 
tires). Unfortunately, no descriptions 
of file structure have been included. 
There is a table of contents, but no 
index. It is mainly tutorial, but has 
some reference uses. 

Quite recently. High Technology 
introduced new documentation for 
DBMS. The previous documentation 
was sparse and 1 haven't seen the new 
documentation. But since it is re¬ 
ported to be fairly ex tensi ve (55 
pages), and written by the same per¬ 
son who wrote the documentation for 
Information Master and Data Master 
(see the next paragraph), I expect it to 
be generally good. 

The documentation for Data Mas¬ 
ter is generally good, as is Informa¬ 
tion Master's documentation. Both 


manuals have essentially identical 
virtues. Chapter sections are divided 
into synopses and tutorial subsec¬ 
tions, and ©camples are numerous 
and detailed. The manuals go beyond 
describing the options and what they 
do; for example, under "Efficient 
methods for entering data," the Infor¬ 
mation Master manual describes 
which options work best for entering 
large amounts of data that don't need 
to be accessed prior to completion, 
and which options work best when 
data comes in little by little and the 
data file needs to be accessed in- 
between. Each manual has a table of 
contents, a quick reference chart, and 
an index. They are useful for initial 
learning and for reference. 

A "microefficient" program is 
slightly faster or uses slightly less 
memory than average (often at the 
expense of error-prone, hard-to- 
maintain dirty tricks). A "macroeffi- 
cient" program is substantially faster, 
or uses much less memory (usually 
because of intelligent choice of algo¬ 
rithm or data representation). For a 



We Want To Give You $5.00! 


Yes that's right, we want to give you i certificate worth $S.OO, 
redeemable on your first order of $50.00 or more AfJD our NEW 
4€ page Catalog showing a complete line of Hardware & Software 
for APPLE. HEWLETTPACKARD and TEXAS INSTRUMENTS 
computers, PLUS TEXAS INSTRUMENTS, HEWLETT-PACKARD, 
SHARP & CANON calculators and ITT telephones. 


Address 


State 


P. 0. Drawer 808 Hwy. 64 at Old Hwy. 1 Apex, N. C. 27502-0808 
1919) 362-7000 


Surveyors Supply Co. 
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“THE BETTER BOARD’’— 

SB-80 Single Board Computer 

Z-80-A 
64K RAM 

FyNy Assembled and Tested 


$82500 

The SB-eOsinglecomputer board along with 1or2 3inchdiskdnves,a 
power supply, an enclosure, and a CRT give you a complete computer 
system that can be used for either business or personaf use and will 
still allow for upgrade options (up to 4 floppy drives. 5 to40 meg hard 
disk, or 24x 80 character video!. 

CONSTflUCTlOW 

• Cofnputer is fabricated on aslngie 
printed circuil board. 

• Sockets for ali integrated circuits 

• 50 pin connector allows access to 
system for future expansion 

PROCESSOR 

• Z80A with 4 MHZ system clock 
with no wait states. 

MEMORY 

• 64K of 200ns dynamic RAM is 
standard, 41161C s. 

• Parity protection is standard A 
memory error places the system 
in a permanent wait state and 
lEghts on LEO indicator. 

ROM 

• 256 bytes bootstrap ROM 
2 SERIAL I/O's 

• Z80A-SIO/O dual channel chip 

• Two complete bidirectional serial 
ports with RS232 buffering Fully 
programmable for Asyncb. Bi^ 
synch, and SDLC. 

• Programmable dual baud rate 
generator on board Selectable 
baud rates up to 19.2kb, Provi¬ 
sions for modem supplied clocks. 

• Interrupts or polling under pro¬ 
gram control 

2 PARALLEL I/O s 

• Z80A-Pi0chip 

• Two complete TTL eight-bd bidi¬ 
rectional ports with extra hand¬ 
shake lines. Interrupts or polling 
under program control. 

• Printer support through oneparah 
iel port 


COUNTER/TIMERS 

• Z80A-CTC chip 

• Four separatecounter/timers 
under program control. 

Counters can count external 
events and can interrupt or be 
polled. 

Timers are programmed to inter¬ 
rupt or signal an external device 
after a desired time interval 

FLOPPY DISK CONTROLLER 

• Uses Western Digital 1793 con¬ 
troller chip which supports soft- 
sectored formats under program 
control. 

• Standard IBM - CP/M single dem 
sity formats or double density for 
600K byles per side. Derrsily is 
selected by way of software con^ 
trot runs CP/M 2.2* 

EXPANSION 

50 pin connector bus allows foi 
future expansion capabilities. 

OPTIONAL 

Character video board 80 x 24 for 
use with black and white monitor 
using a stand alone keyboard. 
S215.00 
OPTIONAL 

Winchester Host Adaptor board tor 
Shugart SA‘1000 or Corvus Hard 
Disk Includes cables. 

S315.00. 

OPTIONAL 

Stand-alone keyboard and cable 
plugs into computer board lor 80 x 
24 video option. 

S190 00. 


Size; 16' x 13" 

Same as 2 8" floppy 
drives. Requires: 
i5V 1.5 Amp 
-5V 1.0 Amp 
+12V 1.5 Amp 



CP/M‘2.2 & BIOS 

CP/ M ‘ 2.2 & BIOS mod i fied by S S M systems 

to run on single board is available for S145.00 


HOW TO ORDER 

Phone orders using American Express. Visa. MasterCharge. Bank wire transfer 
Cashier s or Certified check. Money Order, or Personal check (allow tO days to 
clear). Please add 5% lor shipping, handling and insurance mimnrum S500.00. 
Conn, residents add 7.5% sales tax, All equipmeniissubject fopricechangesand 
availability without notice. All equipment is new and comes complete with 
manufacturers warranty. Showroom prices may differ from mail-order adver¬ 
tisement 



SB-80 


The 
Priee 
Is UTiee. 


lutroduetoryoffer... SOdOC 

Basic system with: 60OK bytes b U ■ 

• 1.2 megabytes $2990. • 2.4 megabytes $3490, 

Single Board Technology 


A Z80A CPU combined with tha CP/M® operating system opens 
new vistas to software availability for eight-bit micros. FORTRAN, 
COBOL, BASIC, APL, PL/1 and Pascal are available now to accom¬ 
modate today's scientific, educational, sophisticated small 
business and personal system users. 


4 MHz Z80A CPU 
CP/M 2 operating system 
64K 200n5 main memory 
S-inch dual floppy drives 
SO-pin expansion connector 


2-seriai ports 
2-parailei ports 
4-counter/limers 
Hard disk options 
available 


CPU-DISK DRIVE CABINET 






Metal cabinet with proportionately balanced ajr 
flow-convfiction cooling. AC power card connector: 
lighted power switch; Fuse assembly; 0L65 Dual 
drive power supply (Will also power single board 
CPU). All hardware included to mount 2 8'' disk 
drives Includes space area to mount any single 
board computer. Fully assembled and tested 

SB-.....Cabinet Kit S395 00 

SB-...Bare Cabinet S95.00 

SS/DDDISK DRIVE SYSTEM 

SB Assembled tested with 2 8'' drives... S1185 00 

OD/DDDISK DRIVE SYSTEM 

SB Asembled tested wrth2 8" drives... £1650.00 


8'FLOPPY DISK DRIVES; 

Single Sided/Double Densily Double Sid.ed/Double 
Density 

Shugarte00/.801R . S395 00 2/S770 00 

Shugart850/851R . S590 00 2.^S1140.00 


PRINTERS 

Okidata Mrcrotlnee2A Bidirectional 


Friction/Pin Feed 9 x9 Pin Head 
Okidata Microline 83A 120 cps; 
BidireciionalO x9Pln Head 

B2A Tractor 

G.ttoh Starwriler (Parallel) 

25cps; Daisywheel 

C.ltoh Starwriler (Parallel) 

45 cps; Daisywheel 

C.ltoh Starwriter Tractor 

S595 00 

S795.00 

£75.00 

St 550.00 

SI 850.00 
$190.00 

TERMINALS 


Televtdeo 910 

$625 00 

912C 

$725.00 

920C 

S770.00 

ADDSViewpoinl 

S620.00 



16K Static RAM 4116 200ns S2.30 ea. 16/$32.00 


Z80ACPU S6.00 

ZaOA CTC S6.00 

Z80A PIO $6.00 

Z80ASIO/O £19 00 


* CP/Mjs a Trademark of OigiraJ Research Corp 
** 1 to 4 piece dameiilic U.S price 


(203) 288-2524 • Telex: 956014 



Colonial Data Services Corp. 

105 Sanford Street Hamden, Conn. 06514 
























more extensive discussion of this 
issue, see Ledgard's BASIC With 
Style. 

Only the Data Factory and the On- 
Line Database have practical in-mem- 
ory data entry. All the other systems 
spend a lot of time writing to the disk. 
Because it regularly requires redun¬ 
dant data entry (if the same informa¬ 
tion is required by two branches of its 
tree) Infotree can be even more 'Inef¬ 
ficient/' 

All the systems, except the Data 
Factory, make reasonably efficient 
use of disk space. Most systems allow 
you to give your fields a name that is 
longer than the data field itself. But if 
you wish to entitle a field "The Num¬ 


ber Of Years You've Owned This Sys¬ 
tem/' the Data Factory requires you 
to reserve enough space in your 
record to hold the entire title. This 
means that you are regularly forced 
to choose between cryptic data-entry 
prompts and fairly large amounts of 
wasted disk. If you wish to sort your 
file in more than one order, there is 
more bad news. The Data Factory re¬ 
quires you to maintain a complete 
copy of your data file for each sort. 
Five sorts, five complete copies. 

The Data Factory's version of mul¬ 
ticriteria selection requires multiple 
readings of the data file. This is ineffi¬ 
cient, By contrast, the On-Line Data¬ 
base searches for the next record that 


meets your selection criteria while 
you view the current one. If the time 
you spend viewing the current record 
exceeds the search time, your next 
record seems to arrive the instant you 
request it. 

If you can choose when to sort, 
sorting speed becomes less important. 
Both Infotree and the On-Line Data¬ 
base require you to sort during data 
entry. You have no discretion (Info¬ 
tree also has a discretionary sort that 
performs slightly different functions). 
All the other systems allow you to 
choose when to sort. If you use a fair¬ 
ly small number of subsorts, On-Line 
Database and Infotree perform all 
right. The sorting efficiency of these 


THE FORMULA^^ allows the computer professional to 
focus on the most important part of business: the needs 
of the ciient. Customized systems for any business appli¬ 
cation can be created in a fraction of the time required by 
conventionai methods. 






Interactive data entry, file updating, and 
maintenance routines are automatically 
generated from a definition of the fields. 

Reports can be created through a unique 
full screen editor simply by typing a sample 
format. 

Menus and job streams are defined through 
a preprogrammed parameter-driven pro¬ 
cedure. 

Fast response time is insured because 
each routine can be interpreted directly by 
the computer and data management is 
controlled by an efficient ISAM algorithm. 


THE FORMULA^'^ is a complete system language which 
brings the process of developing applications closer to 
the user’s description of his needs. That’sTHE FORMULA 
for success. 


Disk and manual, $595. Manual only, $60. 

THE FORMULA^^ will run on any 8080 or Z80 computer 
with CP/M,* 48K RAM, 300K total disk storage, and a CRT 

DMA • WE SPEAK YOUR LANGUAGE. 


DYNAMIC MICROPROCESSOR ASSOCIATES • 545 Rfth Avenue, New York. New York 10017 • (212) 687-7115 
We ship prepaid and COD orders. Shipping A handling charges exrra: $5 UPS areas; non-UPS areas, Mexico, Canada; SlO+ elsewhere. yaslerCharge and VISA accepted. 
New York Stale residents add appropriate sales tax. 'GP/M i$ a trademark of Digital Research. 
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Microcomputer Workstations 


from $7,995.00 



CI-MWS03-SB — LSI 11/2 computer workstation. 
LSI 11/2 CPU, 64KB Memory, power supply, KEV11, 
in 16 slot rack mountable chassis. 2 port serial I/O. 
CRT terminal. 1 mega byte floppy disk system, Desk¬ 
top workstation . $7,995.00 

CI-1V1WS23-MB — LSI 11/23 computer work¬ 
station. LSI 11/23 CPU, MMU, 256KB Memory, 
power supply, in 16 slot rack mountable chassis. CRT 
terminal. 10 mega byte cartridge disk system. 4 port 
serial I/O. Desktop workstation . $11,995.00 


CI-1103LK — LSI 11/2 CPU, 64KB 
Memory, power supply, KEV 11 in 16 slot 
rack mountable chassis $2,450.00 

PDP 1103SE — LSI 11/2 CPU, 64KB 
Memory, power supply, KEV 11 in 8 slot 
rack mountable chassis .... $2,695.00 

CI-11/23 AC — LSI 11/23 CPU, MMU, 
256KB Memory, power supply, in 16 slot 
rack mountable chassis $4,995.00 

C19448-96 — 96 mega byte cartridge disk 
system with controller. 80 mega bytes fixed 
and 16 mega bytes removable. 

$10,500.00 




DON*T ASK WHY WE CHARGE SO UTTLE, ASK WHY THEY CHARGE SO MUCH. 



Chrislin Industries, Inc. 

31352 Via Col in as • Westlake Village. C A 91362 • 213-991-2254 • TWX 910-494-1263 

LSI II tractemark of Oigllal Equipmeni Corp. 
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★ 20 % ★ 
DISCOUNT 
COUPON 


Bring fJits CO I'PCI \ into one of our stores or 
m^il to our Mail Order address shown below 
arid receive a !\T 

on purchases from this page of £50-00 or mo re. 

Offer EXPIRES on December 15,1 981 


2.S I 4.0 MHx 

Z4S-DRt S 7 1D I Z-H-SIO IQ Z-W4Ptl 1 KOS I S?l 

Z-BQ-CtE S.SU U.SQ Z-fiU-CTC ftSS. 2-8iH-£IO.'3 I& TO 

Z'BH'I'ID S.BD Z-ED-DIVU 71.5(1 Z-BI».PiO 5^5 2-5H-driA 22.1B 

Z-BO-Wffr 14.311 I_I ;.BM-WBr IBM I 


EPROM 2732 $11.90 


2716-5 

(5 VOLT] 


$ 0.50 


EPROM Erasing Lamps 


< ERASES 4 CHIPS IN LESS THAN ZO MINUTES 
' SIMPLE TO USE * SAFEtT INTERLOCK 
# ERASES nOI. 271E. I702A, At. 
UVS-11E. .sasM 


SORCERER COMPUTER — SpsaKs Your Languaga 

,FF*TW£S2a3 WHIM BAM . l/Q . 

t damn-91 Mm 
-5P2 iZADlii^iKRl 
I M S-IJU Bb - anl PkU 

I Onl«f P«ii No 0^1002^2 32K 


* MICnOPROCESSOH CRYSTALS ★ 


FMID 

lUhlil HAM *‘/M ni>ct 
IIV HCil Ctia U H 
I mm CBii IH 
j«t hEU EVTA IH 
1 RIl MCn CY7I I a 

3.ini Hcii Etll RH 
3.in HCll EYID m 
(H veil EVIR H H 

(.AH HCII CVAC I m 

A.M veil EVAN RH 


KiILd 

rMnil CAW r^M ™«;i 

AKtl VElt EV«« IIM 

IH MC1t CY7I IVf 

IMI HEIB Cnl RM 

tnil BCII cue IH 

iH HE1I E¥t| IH 

A 114 HE1J EWE I H 

IH HEI* EY95 I H 

1IH veil CYni 4M 

UJtHA veil EVNI 171 


iHIhll CAAI r.'H 

isn Hcn enu- 
(I Dfi VEIi CURA 
i|(U veil Wit 
kl IHI veil EVSfll 

ID DD HCII 027* 
ZI.IH HCII OSli 
IIH Htil 037 a 
ja DO HCII cni* 
III ID HCII CriB* 


rHiit 
tc7l 
API 
A FI 
A 71 
IZI 
iH 
in 

I FI 

A FI 


6500 SERIES IVIICFIOPROCESSOR ICs 


A = (2 MHz) 0 5^(3 MHz) C=(4MHz) 


PG502 tea? 
PB502A B eS 
F*e502a IS.02 
reecse 21 00 
P6S03 e,09 

Pfl503A 

f6S04 e.oe 
P6504A a 93 

pesos e <K 

P6S06A B 8J 

PSSO^ 009 


t^StOlTA to 92 
PflSC’Z 909 
P690IA 6 62 
PSSt2 9 92 
P99r2A 9.6« 
P9!JtJ 9 09 
peso* 697 
1^611 909 

pq^llA 6 97 
4*6*19 909 

Pe*30 ^*Q 


petso* 13 y* 
Pftaso 3*0 

P6802CI 3.74 

P6531 4 90 

P6551A g34 

P*a31 4.90 

paae31 e 34 

P6S33 i40 

P6532A 1124 

PflB.Jtl'Qa4 15B4 


KSJD-009 115.64 

P6S3? 10.B2 

965324 1 I 67 

P6545-1 17.51. 

47&545A-4 22.44 

1*6551 10.71 

4*6551* 1 4 7Q 

4*6591 443 OO 

474791-02 40.M 

ei 792-02 44300 



mm DO HOT AOCEfT MAIL ORDERS 

MAIL ORDER 

P a BOX Z^DBY CULVfR CITY. CAOOZaO 


MliiHuQifirlll.Ml. RlllIJII 1i edin pHiliH iH luilllii |liiipCIU7|tAif VIn 
nmi iiEUi fiH ilu|i uM MvliL liUrHiR Hskv ni mtnllii iih tin itiH m 
iHi*dHiilvri*l4 M rnHiMItilifu. Sha tridH U| hft Im lill Driirirlciit Wi 


mwm iH niit fk Hlitniji juniicttiiT 

PHONE ORDERS 
(ziai 641 ~4064 

ATUNTA 

3330 PiB4Jmont Rd. N.E. 
Atlanta, GA 30305 

1404) 261-7100 

CULVER Gin 

11OSO Jefferson Blvd 
Culver City, CA 90230 

(213} 390'359S 

HUUSTON 

2649 Rjehrnond 
Houston. TX 77098 

(713) 529-3419 

PORTLAND 

11 25 N.E a2nd Ave. 
Portland OR 97220 

l^m 2S7~i4G4 

SANTA ANA 

1300 E. Edinger Ave, 
Santa Ana. CA 92705 

(714} 547-8424 

SUNNYVALE 

1054 E. El Csmrno Real 

Sunnyvale. CA 94087 

{4DB1 2434121 

TUCSON 

4518 L Broadway 
Tucson, AZ 85711 

(BD2| Bei-Z34B 


systems should be sufficient unless 
your machine is busy more than 50 
percent of the time. 

The On-Line Database has 
achieved a significant "macroeffi¬ 
ciency" by having the whole program 
reside in main memory. This elim¬ 
inates the time the other packages 
spend swapping modules from disk, 

Infotree 

Now we will look at our alterna¬ 
tives one by one: what collection of 
features each system has and how 
pleasant they are to use. Since Info- 
tree is in UCSD p-code, it is fairly ma¬ 
chine independent. Lack of file-redefi¬ 
nition features means your data is not 
so independent, Infotree is copyable, 
but again, you do not get source 
code. File maintenance is by individ¬ 
ual insertions and deletions. The pro¬ 
vided sort utility maintains efficiency 
of access to the data file. That gives 
you fair maintainability. 

Limitations in Infotree's query 
method reduce its usefulness. It will 
print mailing labels, but its formats 
are set in concrete. Within these 
limitations, human factors are good. 
System creation is a part of data en¬ 
try, and no calculation options are in¬ 
cluded, Information on interacting 
with outside packages is provided in a 
text file on disk, but documentation is 
sparse. Because tree structures often 
require redundant branches, Infotree 
wastes data-entry time and disk space 
(but only if your application requires 
redundant branches). There's no in¬ 
memory data entry. 

For all its limitations, Infotree is an 
interesting package and a good teach¬ 
ing system. After using it for a while, 
you will understand tree structures in 
a very direct way. It has good regard 
for human factors, 

CCA Data-Management System 
Since the CCA DMS runs on other 
systems (in other dialects of BASIC) 
and since you have access to its 
source code, you have some machine 
independence. Because you are given 
information on the format of its files 
and because there is a way to use the 
VisiCalc-to-DMS transfer facilities to 
restructure your files, you have some 
freedom. 


You can make backup copies of 
DMS and you can examine its source 
code. It allows subsorts and full-disk 
data files. You can define calculated 
fields when you define your data file. 
You cannot do multiple-criteria se¬ 
lection on multipie fields. Format 
control is good (multiple-line for¬ 
mats, mailing labels, saving formats, 
etc). The CCA DMS is the only sys¬ 
tem that has an interface to VisiCalc, 
It provides examples of usage of DMS 
files by outside programs. Its regard 
for human factors is poor. Documen¬ 
tation is clear and complete (you'll 
need it). Other than its lack of in¬ 
memory data entry, the efficiency of 
DMS is acceptable. If the system you 
get must work with VisiCalc, this is 
the one. 

The Data Factory 

Since the Data Factory comes on a 
locked disk, you have no machine in¬ 
dependence, You do get enough file- 
res tmeturing options to have some 
freedom from your initial record 
structure. Moving data from an ar¬ 
bitrary record structure into the Data 
Factory is quite simple. You get two 
uncopyable disks and several options 
for replacing bad disks. Sort and file 
redefinition options are sufficient to 
maintain your data file. 

The Data Factory gives you good 
flexibility of file definition. If your 
application requires a few large 
records (up to 88 fields per record and 
239 characters per field) the Data Fac¬ 
tory will accommodate you. You get 
in-memory data entry. Selection op¬ 
tions are comprehensive (multiple se¬ 
lection on multiple fields is 
permitted). Calculation options are 
good. Formatting options permit 
multiple-line formats. No interface to 
outside packages of your own soft¬ 
ware is supplied. Regard for human 
factors could be better. The menus 
are too long (that's confusing); sev¬ 
eral times, tedious sequences of ques¬ 
tions are used when a menu would 
work better; each time you change 
data files you are asked whether you 
have one drive or two, etc. It does not 
provide subsorts, except for the date- 
field subsort. It will let you choose 
when to sort. The Data Factory gives 
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64K Static RAM 

available now from stock 


Ultra Fast - 100 nsec, chips 

Fast access allows memory management 

manipulation without wait states. 

8/16 - 8 or l6*bits wide 

Dynamically switches data path width per 

IEEE Standard. 

Low Power 

Typical power consumption less than 2 amps 
for active hoard. Less for power down 
boards. 


$995 


Extended Addressing 

24-bit IEEE addressing allows 16-megabyte 
range. Single shunt changes to 16-bit 
addressing. 

Fully Static 

No clocks, no refresh required for easy DMA 
use. 

Special Features 

Any 4K block can be disabled. Or, can disable 
everything above or below any 4K boundary. 
Available in 16K increments for OEM quantities. 


100 nsec. Chips - Qty. 1-3 
OEM & Dealer prices also available. 







TO ORDER: 

May be ordered through your local computer store or 
factory direct. Personal checks, CODs, VISA and MC 
accepted from within USA* 10-day return privilege on 
factory orders* Shipping paid by SCP on prepaid USA 
and Canadian orders* All boards fully assembled, 
guaranteed one year. 



1114 Industry Dn Seattle WA 98188 


Information Hotline: 206/575-1830 

Send more infoimation: ( )_ 

Name _ 

Company _ 

Address_ -__ 












you a fairly comprehensive set of fea¬ 
tures at a reasonable price, but it is 
harder to use than need be. 

The On-Line Database 

The On-Line Database comes on a 
locked disk. It does not provide any 
utilities or information that would 
help you transfer information from 
system to system, A backup disk can 
be purchased for $15, There are no 
file-redefinition facilities. 

Initial definition is easy and sub- 
sorts are allowed. The limit of 
twenty-six characters per field and 
239 characters per record might be 
too confining for some applications. 
The data-entry options for the On- 
Line Database are excellent. Default 
entries, cursor-oriented editing of en¬ 
tries, in-memory data entry, and 
other options provide outstanding 
features. No calculation options are 
provided. Mailing labels and user-de¬ 
fined single-line formats are the only 
formatting options. Multiple-criteria 
selection on multiple fields is not 


allowed, but subsorted keys are avail¬ 
able, No interface to outside software 
is supplied. Documentation has some 
nice touches {the applications- 
creation procedure, for example). 
Sorting is tied to data entry. The en¬ 
tire program resides in memory, elim¬ 
inating the swapping of modules. 
While you examine one record, it is 
searching for the next one. The On- 
Line Database is well suited to appli¬ 
cations requiring fast response. 
Regard for human factors is consis¬ 
tently good, A pleasant system to 
use. 


The High Technology DBMS 

DBMS comes on a copyable disk* It 
has no data-file independence fea¬ 
tures of its own, but Data Master and 
Information Master will accept its 
files. You cannot catalog or list it, but 
it is copyable. In combination with 
Data Master, DBMS has extensive file- 
maintenance features. {Alone it has 
none,) 


The system has standard initial- 
definition features. It provides sub¬ 
sorts, In-memory data entry is not 
provided. It can select records for 
reports using multiple criteria on mul¬ 
tiple fields. It allows multiple-line 
report formats and mailing labels. It 
will calculate the total and the aver¬ 
age of a field, and you can decide 
when to do your sorts. The only out¬ 
side software packages DBMS is de¬ 
signed to work with are Data Master 
and Information Master. Menus have 
too many options (extra options 
should be in submenus), but menu 
format is uniform throughout the sys¬ 
tem, Fairly good regard for human 
factors. There is new documentation. 

Data Master 

Data Master is designed to be used 
with DBMS or Information Master 
and comes on an uncopyable disk. 
There are extensive file-reorganiza¬ 
tion options. You can merge files 
{with a series of transfers to a single 
destination file), you can add or de- 


PLAIN TALK ABOUT “COPY PROTECTION” 


A bJ has beeri said and \written about copy 
protect bn and software piracy since Omega made 
Locksmith available to Apple II users earlier this 
year We have been accused of encouraging illegal 
copying of copyrighted software Software 
publishers have threatened to boycott magazines 
which carry our advertising, and the pros and cons of 
Locksmith and copy protection devices have been 
debated in Apple forums throughouf the country. 
But, we at Omega haven't really told you. the Apple 
user, our side of the story. 

Locksm.ii h was originafly developed as an intellectual 
exercise by an Apple user over a year ago. And we 
suspect that sufficient information about the Apple 
DOS and the way information is stored on a disk has 
been itmg available to the general public, so that 
ANYONE who was REALLY interested, and who 
wished to spend a LOT of time, could have written a 
program that does many of the things that 
Locksmith does. Similarly, there is really no "secret" 
to writing data base programs, adventure programs, 
or even spread sheet progranrs. The literature is 
there if you want to look for it. But it takes a lot of 
hard work to develop any software package that 
works in all cases, that is crashproof, that interfaces 
easily with a non-experienced computer user, and 
that is well documented. A LOT of hard work. 

But even before Locksmith was available to us, we, 
as Apple users, recognized a definite problem with 
the software we were buying and using. Much of it 
worked well. But it was very aggravating to not be 
able to make a backup copy of certain '"copy 
protected'" programs Most software pubishers 
didn’t supply backups of their progranrs, and those 
that had any policy required signing opressive 
agreements or paying questionably high yearly fees 
for presumed, but not guaranteed, updates. Among 
those who did not offer back up was one who 'sold' 


us a new copy (when we returned our crashed disk). 
Although they advertised the importance of having 
their program running every day, they made us wait 
up to 6 weeks to get the replacement Most vendors 
just ignored the problem. We, as consumers, were 
simply taken advantage of. In many cases we relied 
so much ona pan icular program, that it became very 
costly to have lo wail weeks or more to replace a 
blown disk. Software publishers were just not 
responsive to the users problems caused by “copy 
protection"'. 

When we first became aware of Locksmith, we 
investigated the state of the law, and discovered that 
no one knew whether the owner of a program could 
copy It for backup And for quite a while we debated 
whether we should market Locksmith. 

On December 12^ 1980^ a change was made to the 
Copyright Act which resolved these questions. It is 
now the law of the United States that i he existence of 
a copyright notice on a computer program does 
NOT make it illegal for the legitimate owner of that 
program to copy it for archival purposes. Backups 
are now clearly legal. (Of course, when you sell your 
purchased program, you must destroy the backups 
you have made). Only after such use clearly became 
legal did we decide to sell Locksmith. 

Now With the new copyright law, which for the first 
time gave software publishers clear rights that were 
enforceable in court, but which also gave “backup" 
rights to software purchasers* and with the 
demonstration that Locksmith could and would 
provide back-up for the user, we assumed that 
software publishers would drop their copy 
protection schemes and educate the public as to 
their rights and responsibilities. Even the use of 
hardware protection that gives copy ability to the 
software would be acceptable. Unfortunately, their 


response has been to pressure magazine publishers 
into refusing our advertising, and to invent new copy 
protection schemes. 

Well, the word about Locksmith was impossible to 
stop. We couldn't advertise, but we have sold a 
gratifyingly large number of programs. As to new 
copy protection schemes, the new Locksmith 
(version 4.0) will adjust to them, and copy virtually 
anything protected that way. Bui please. For us. for 
yourselves, and for the entire industry, use 
Locksmith only for its intended legal purposes, 

TTie new version is more than just the best copy 
program available. There are also four additional 
utilities included. A disk speed program, a 
degauasser, a nibble editor and a media surface 
analyzer are included. And we stand behind our 
products. Our customer service department is 
available (and anxious) to help with problems. 

Locksmith 4,0 is available from us. or your local 
dealer Visa and Mastercard users call Toll Free I 
SOO 835 2246. Kansas residents cal] 1 300 362 2421 
or send 599.96. (Registered owners of prior versions 
can obtain an update for only $20. ff you haven't 
received a letter from us, please call.) 

Another Quality Produci from 

Omega Micro Ware, Inc* 

(formerly Omega Software 
Produci5, Inc.) 

222 So, Riverside Plaza 

Chicago. IL 60606 

Phone 312 648 1944 I_ 


t 


®19ai Omega MicroWarc, Inc 

Apple is a registered irademark of Apple Computer, he 
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AnENTION 

COMPARISON SHOPPERS 

HOW DOES A $299 BYTEWRITER-1 
STACK UP AGAINST A $650 EPSON AAX-80? 

YOU DECIDE! 


FEATURES BYTEWRITER-1 


EPSON MX-80^ 




46 lines per minute 


Pin feed 

original plus 2 copies 


Black, cartridge $14«00 


50 —100 million char, 
5 million char. 

3 million char. 


5.2 ' X 14.7" X 12" 


96 ASCII 


Parallel 


90 days 


The Only 80 Column Dot 
Matrix Printer Under $300. 

Why do we dare to compare the 
Bytewriter-1 to the Epson MX-SO^ 
the industry leader? Because we 
fee) strongly that dollar for dollar, 
the Bytewriter-1 is tough to beat for 
performance and quality* 

Our extensive testing has proved 
that the Bytewriter-1 interfaces 
problem-free to the TRS-80, the 
Apple II and the Atari 400 and 800. 

We are not going to tell you that the 
Bytewriter-l is better than the 
MX-80, but by comparison, and for 
half the cost, you get more than a 
rehabie printer — you get a great 
value. 

Call or write for more information 
today. 

Comparable features. 
Uncomparable price. 


9514 Chesapeake Drive 
San Diego, CA 92123 

(714) 278-0633 
Outside CA call 
TOLL FREE [800) 854-1081 
TWX. 910-335-1269 

TRS-80 ■£ o trcwdemark of Radio Shack, Div. 
of Tondy Corp. 

Apple II is Q trodemark of Apple Computerj 
Inc. 

Alori 400 & 800 ore Irademarks 
of Atari, Inc. 

MX-80 is o trodemork of 
Epson America, Inc, 
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Print speed 


Paper feed 


Ribbon 


Life 

expectancy 


Dimensions 


Character 

set 


Interface 


Warranty 


Printhead 

replacement 


Cost 


60 lines per minute 


Friction feed 
original plus 3 copies 


Block, cartridge $9.95 


Printhead— 100 million char. 
Drive Mech.— 10 million char. 
Ribbon — 5 million char. 


3.8" X 15" X 9" 


96 ASCII 


Parallel 


90 days 


$29.95 


Data source: Epson ^AX-80 
Operation Monuol 


Day 
Money Back 
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SITTING 

PRETTY 

You can use just about any desk for a 
computer terminal stand. But with 
CF&A, you're sitting pretty. Our full 
range of desks, workstations, and ter¬ 
minal stands are designed to accom¬ 
modate a variety of computer equip¬ 
ment. Choose from our Classic Series 
desks, DR Series desks and enclo¬ 
sures, specialty items like our Apple II 
desk, or a universal printer stand. 
You’ll be sitting pretty with attractive 
color selections, durable construc¬ 
tion, versatile configurations, useful 
options, competitive prices, quick 
delivery, and personal service. It's our 
way of doing business, 

CPA 

Computer Furniture and 
Accessories, lnc« 

1441 West 132nd Street 
Gardena, CA 90249 
(213J 327-7710 


lete fields to or from records, and you 
can create subsets of a file that meet 
certain selection criteria. 

Data Master requires a source and 
destination file defined by DBMS or 
Information Master. It cannot create 
its own record definition. Both its 
documentation (extensive) and its 
regard for human factors are gener¬ 
ally good. Use with outside software 
is possible but not documented; effi¬ 
ciency is adequate. Data Master is an 
extremely useful addition to DBMS 
or Information Master, 

Information Master 

Information Master comes on an 
uncopyable disk. As mentioned 
above, Data Master provides it with 
considerable redefinition capabilities. 

In addition to the standard file-def¬ 
inition options. Information Master 
can edit existing file definitions (use¬ 
ful if a new application shares some 
characteristics with an existing one). 
Your previous entry is the default 
value of your current entry. Extensive 
selection and calculation options are 
available (inequalities, leading 
strings, trailing strings, floating 
strings, characters in particular posi¬ 
tions). Multiple-criteria selection on 
multiple fields is permitted. The file 
information eases the interface of out¬ 
side software to Information Master. 
Regard for human factors is generally 
good (Data Master and Information 
Master have the same command for¬ 
mat), Efficiency is adequate. A very 
practical system (particularly in com¬ 
bination with Data Master), 

Conclusions 

• The worst system we could con¬ 
struct using the features these systems 
provide would have the poor consid¬ 
eration for human factors of the CCA 
Data Management System, the inflex¬ 
ible tree structure and limited query 
options of Infotree, the huge menus 
and inefficient use of disk space of the 
Data Factory, the limited record size 
and lack of field redefinition options 
of the On-Line Database, the nonuni¬ 
form menu formats of Data Master/ 
Information Master, and the numeric 
error codes of DBMS, It would come 
with sparse documentation on a 
locked disk. 


•Even if the traditional distinction 
between the words "Tile-management 
system" and "data-base system" is 
lost, be aware of the difference be¬ 
tween systems that meet the 
CODASYL data-base standards and 
those that don't, 

• Software Arts' DIF holds out the 
possibility of relief from data-file-in- 
compatibility headaches. 

•The best system we could create us¬ 
ing the features these systems provide 
would have the basic characteristics 
of the very practical Information 
Master/Data Master combination; 
the data entry features, quick 
response, and general pleasantness of 
the On-Line Database; the interface 
to VisiCalc and good documentation 
of the CCA DMS; the educational 
value and good regard for human fac¬ 
tors of Infotree; the uniformity of 
command format of DBMS; and the 
cost per feature of the Data Factory, 
It would, of course, come in source 
code on an unlocked disk,! 
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AFTER YOU’VE SEEN 
HOW ALL THE 
OTHER PRINTERS 
STACK UP... 

THE ONE ON TOP 
WILL SURPRISE YOU. 


The Novell IMAGE 800 dot 
matrix printer is on top because 
it is the performance printer. 

The printer mechanism has been 
running in the lab continuously 
since January, 1980—24 hours a 
day, 7 days a week—without 
failing—and it*s still going. That’s 
Nov^ell quality. That's 100% duty 
cvcle. 

' Hie Novell IMAGE 800 is 
state-oTthe-art: microprocessor 
controlled... 30 programmable 
functions... compressed or 
expanded print.., correspondence 
quality print... 11 channel pro¬ 
grammable WU. 

If you require 1 50 CPS print 
speed and 136 column output, 
you canT do better anywhere. 

And at S1395, we're hundreds less 
than comparable units. 

Check these other features: 

• 80 or 132 columns 

• Bi-directional print 

• 9x9 dot matrix 

• Dual tractor paper feed 

• RS232C or parallel interface 

• 110-9600 baud 

• 6 or 8 lines per inch vertical 
spacing 

• Tear bar 

• True descenders 

• Subscripting & superscripting 

• Vertical tabulation 

Compare* Find out how the 
others stack up. It won't take you 
long to see why Novell is on 
top. A Novell IMAGE 800 dot 
matrix printer can help you stay 
on top, too. Because higher per¬ 
formance means lower overhead. 

GENEROUS OEM DISCOUNTS. 
DISTRIBUTOR INQUIRIES INVEfED. 


NOVELL 

DATA SYSTEMS, fNC. 

1170 No. Industriaf Park Drive. Orem, Utah 84057 
Telephone’ (801) 226-8202 
California — 

P C. Data. Inc, (406) 9Sa-7510. 

Video Specialists, Inc. {714J 557-5112, 

Vitek (714) 744-8305 

Coloracfo — 

R.C. Data. Inc. (303) 42S-907S 

Arizona — 

The Systems Store (602) 255-0700 
Teiras — 

System Techno logy Assoc. (214) 343-0645, 

(512 J 451-2018, [7lS) 440-6340 
Washington — 

Desco Northwest (206) 633-0336 

Utah — 

Peripheral Equipment, Inc. (801) 272-7414 

Pefinsylvanta — 

Bartlett Associates. Inc (215) 688-7325 
O.ED. Electronics (215 ) 674-9600 

Illinois — 

Kaltronics (312) 291-1220 

Oregon — 

Rush S. Drake Assoc. (503) 224-3145 

New Vor* — 

Bartlett Assoc., Inc. (914) 649-6476 
Massachusetts — 

Butter Associates, Inc. (617) 965-1060 

Maryland — 

The Computer Supply Store (301) 424-1650 
Minnesota — 

Computer Marketing, Ckirp. (6T2J 694-7150 
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News and Speculation About Personal Computing 

Conducted by Sol LIbes 


IeeE S-IOO standard Is 

On The Way; The IEEE-696 
Standard for the S-100 
microcomputer bus has 
been completed by the 
working group and submit¬ 
ted to the IEEE (Institute of 
Electrical and Electronics 
Engineers) Computer Stan¬ 
dards Committee for adop¬ 
tion. Formal acceptance is 
expected by early 1982. 

The S-100 bus has been 
changed radically from its 
original implementation in 
1975 by MITS< who em¬ 
ployed the bus in the Aitair 
8000 microcomputer. New 
features include 8- or 16-bit- 
wide data path (to accom¬ 
modate the new 16-bit 
microprocessors), direct- 
memory addressing of up to 
16 megabytes (previously 
64 K bytesX direct I/O (in- 
put/output) addressing for as 
many as 65,536 ports (previ¬ 
ously 256 ports), a new pro¬ 
tocol that can handle 16 
masters on one bus, timing 
specifications for 6 MHz 
clock operation (some man¬ 
ufacturers envision operat¬ 
ing at over 10 MHz), and an 
expanded interrupt system 
of up to 11 lines (previously 
7). 

The standard will dispense 
with pin assignment and tim¬ 
ing conflicts that plagued 
S-100 users because of varia¬ 
tions between manufac¬ 
turers, It also allows for 
future expansion of the bus 
to support changes in the 
state of the art (e g,, 32-bit 
microprocessors). 

The importance of the 
standard is that there are al¬ 
most 40 manufacturers of 
5-100 systems and about 50 
others making hundreds of 
S-IOO-compatible products. 
There is no doubt the IEEE 
696/S-100 is presently the 


most powerful microcom¬ 
puter bus in wide use. 

If you would like a copy 
of the proposed IEEE-696 
Standard, write to Sol Libes, 
IEEE-696 Committee Secre¬ 
tary^ POB 1192, Mountain¬ 
side N) 07092, Please note 
that each copy costs $6 in 
the US and $8 elsewhere (US 
funds only). 

J apanese Find Moving 
Into US Computer Mar- 
Icet Hard: The |apanese are 
starting to move into the US 
small-business-computer 
market in force, but they're 
finding it more difficult than 
expected. The Japanese ap¬ 
pear prepared for a long¬ 
term commitment: most are 
setting up dealer organiza^ 
tions and developing soft¬ 
ware packages for their 
hardware. However, it is be¬ 
coming evident to the 
Japanese that their hardware 
is suited to the American 
market but their software is 
not. Because of this, it is 
likely that their penetration 
will take two to three years 
to become significant. 

Although NEC (Nippon 
Electric Corporation) has 
been selling systems in 
Japan for more than two 
years, it has met resistance 
from American dealers be¬ 
cause of a lack of software 
applicable to the US market. 
NEC is recruiting software 
suppliers to overcome this 
problem. 

Mitsubishi introduced its 
smali-business computer in 
the US in 1979 and boasted 
that within three years it 
would have 10% of the mar¬ 
ket. Now Mitsubishi realizes 
that the US market is hard to 
crack. It, too, has met with 
considerable resistance from 


dealers and is attempting to 
have several software pack¬ 
ages developed. 

Toshiba has taken another 
tack by opening two com¬ 
puter stores in the Los 
Angeles area. The stores 
carry Toshiba's entire line of 
office products, including its 
desk-top computer. 

Sony appears to be having 
problems delivering its 
Series 35 word processor, 
which was introduced at the 
beginning of the year. Also, 
it only just started shipping 
samples of the new 3V2-inch 
disk drive to OEMs (original- 
equipment manufacturers). 
Rumors abound about a 
Sony personal computer, but 
none has yet surfaced either 
in the US or Japan. 

Canon has decided to play 
the role of an OEM, thus 
passing its CXI desk-top 
system's software problems 
on to distributors* (The CXI 
is based on Motorola's 6809 
microprocessor.) Canon has 
disclosed an agreement with 
a software supplier for seven 
accounting packages. 

Sharp has introduced the 
YX-3200 small-business sys¬ 
tem to the US market. It had 
been sold previously in 
Japan. For the US version. 
Sharp has decided to go with 
Digital Research's CP/M 
operating system and the 
software packages currently 
available to operate under 
it. Sharp plans to sell the 
yX-3200 through systems 
houses, office-machine 
dealers, and office-supply 
houses. 

tIair-Sfze 5-Inch Flop- 
py Drives Coming: At 

least three floppy-disk 
makers will soon introduce 
5-inch floppy-disk drives 
that are only Z'Xo inches tall 


(half the height of a standard 
floppy disk). It will be possi¬ 
ble to fit two drives in the 
space previously occupied 
by one. 

The first "slimline" drive 
is expected to be iritroduced 
by Alps Electric Inc [a 
Japanese concern). It's ac¬ 
tually less than half-size, be¬ 
ing only V’/fi inches high. It 
will be available in 125 K- 
and 250 K-byte versions. 
Remex, Irvine, California, is 
expected to have its 
2y,o-inch-tall drive out by 
year's end The Oyx division 
of Exxon is making a half- 
size drive that's already be¬ 
ing used in a smart type¬ 
writer. 

lcroproce$sor Mak¬ 
ers To Add Floating 
Point; Intel, Motorola, and 
Ziiog will soon be adding 
floating-point functions 
(EPFs) to their 16-bit micro¬ 
processors. All three will use 
separate integrated circuits 
functioning as coprocessors. 
Intel is already providing 
samples of its tAPX 86-20, 
which contains both the 
16-bit 8086 microprocessor 
and the 8087 numeric pro¬ 
cessor; production is ex¬ 
pected to begin eady next 
year. 

Motorola plans a copro¬ 
cessor for its 16-bit 60000 
microprocessor but, in the 
meantime, will supply an 
FPE firmware package that 
allows 32-bit multiplication 
and division. Both Intel and 
Motorola will conform to 
the proposed IEEE (Institute 
of Electrical and Electronics 
Engineers) EPF Standard. 
Zilog is rumored working on 
an EPF device for the Z8000. 
It should be announced by 
year's end. 
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THINK DIGITAL MARKETING. THINK AHEAD 



MILESTONETM-SZta. Manual alM«-S30. "Cmteil 
p»th'' netwart »nilYsli. pragram for sclMHluilfig manjKwar. 
dollars and tlma 1o maximize productivity. 

NEW tHPROVED, interactive pnoiecr manegemeni progfarn 
that runs under CF/M MILESTONE can be used to track paper 
flow. buJId a compuler check a ctepaitmerTt's peiiormance. 

Of build 3 bridge MILESTONE can be used by ffi<ecutiwes, 
engineers, managers, and small businessmBn. 

• fVoduce PERT chart in minuies. 

• Find chlical Easks that can't be delayed 

- investigaie tradeotte between manpower, dollars and lime. 

• ONe plans te others using a primed proleci schedule 

• Change details and Immediately see the results an screen 

• Balance lline, manpower and oosis. 

Requires 58K RAM and CP/ M. Bpecity ZSD or BOflD. Also 
available for Apple Pascal, UCSD Pascal or CP/M-SB operating 
sysiems Formats 8. NS, MP. SB, TRS2. APfU OB-t. XX, 1-5 

ACC£SS/aOTM 

A rtpofl genefitor and crnu-labulalof. Virtually any raport thal 
can be described on paper can be generated by using your 
ortisiing ASCII data lilos. Produces reports in minutes thal 
would lake hours Id program in BASIC 
Level I—Report Qininlor and Crms-tabulalar—$295. 

Road ASCII files and create sorted reports with subEotailng 
capability. Provides mutli'dimensional cross tabulation and 
computaiion Includes operating system commands 
Level II—dulpul and Logic Procastof—$495. 

Everyllrlng In Level I plus, wrlle out new hies In any sorted 
order (including subtotaling). Load arrays from files. Performs 
binary search on sorted arrays m memary. deludes control 
language eKtenslons tor complex applications. 

Level III—inlormetiixn Manegemerti $yitem—$795. 

AraMable 1>t Qtr 82 

Everything In Level I and II plus full screen data aniry and 
updating, and BIrse indexing 

Requires CP/M and 4aK RAM Formats: S. NS, MP. COOS. 

SB. THS2. APPl 

DlAiTEBOOK $ 295 . Manual ahme $25. 

• Schedules appointments for up to 21 dilforent doctors, 
lawyers, rooms, etc. 

• File structure allows lor appcrniments up to one year 
in advance. 

• Searches for openings that fit lime tri day, day of week 
and/or day of year constraints. 

• Appointmenls made, modltied or cancelled saslly. 

• Copies of day's appolntnf>ents can be primed quickly. 

Requlras 56K RAM and CP/M. Spadly ZBO or BOBD. Also 
available lor Apple Pascal, UCSD Pascal or CP/M-88 operating 
systems Formats B, NS, MP. SB. APPL, TRSZ, OB-1. XX. I-S 

PtAN80^**-S29S. Manual *loi«-S3d. 

A financral modeling system that's easy to use and powerful 
enough lo replace your llmesharlng applicallons. Lets you 
calculaie IRR and depnKuatbn as well as trig lunctbons eflon- 
lessly. t^u write a PLANBO modet just the way you would write 
a letier using any edilof or word pfocessing program, 

PLANSC rnsr.rlts can be incorporated mio any report thal requires 
a financial model. It also tackles any numeric problem that can 
be defined on a worksheet, Vou'll remernbei hew you created 
Ihe model because caJcutatlons are defined using real 
Errgllsh—nol matrix coordinates 

Al any point in Ihe PLANSO model you may display or prini ihe 
resuEls on your screen, primer or disk. Save all or part ol Ehe 
resuhs for use by other models, or play "what if?" by 
inputting new values Interactiveiy, 

Requires 5SK HAM and CP/M Also available lor CP/M-B6. 
Specify ZBO, 8080, or 8086 Formals: 8, NS, MP. SB. OB-1. 
XX, 1-5. 


CBASlC/BfiTM_j 325 . Mairulj Itone-SSO. 

Industry standard inlermediate code basic compher with nm- 
time interpreter lor CP/M-86 Features include chaining, 
integer and external precision arnhmeflc. random and sequen¬ 
tial TM^ords of any length (not limited to 256 bytes) 

Requires CP/M-86. Formafs. 8.1-5. 

PROPERTY MANAGEMENT PR 0 GRAM-$S 95 . 

Tracks income propemes from house rentals to apartment 
complexes, strapping centers or office buildings. Parmlls entry 
of all expenses in any of 99 difterenf categories for over 150 
separaie properties. 

Now you can generate operating statements in minutes 
including totals of receipts and expenditures Py calegory. Need 
more rapons? This package includes a summary ol trans¬ 
actions report, vacancy report, late renl report, rent roll report, 
check regtsfer and properly rnanagement fees report 
Requires CP/M. 48K RAM and CBASfCZ. Formats: 8, NS. SB. 
TRS2. APPL MP 

Personal PEARL™ -$295. 

User friendly appllcatlcn software generator. A fourth goner 
alien language, automatically creaies completely new programs 
in CBASID ExceNenl documenlaliDn makes if easy to create 
personal" software such as checking and financjai pro¬ 
grams. name, address and telephone lists, etc. 

Requires CP/M, CBASIC2 and 48K FWM Formats: 8. NS. SB. 
TRSZ, APPL, OB-t. MP 

MICflOSTAT^*^ VERS, Z,0-SZ95. Manual aioni-$2S, 

Now Incfudoi stepwiso ind more Retlbii 111 b structure. CodB 
size imalltr f = more data arsa). Also a data management sub- 
syslom lor editing, sorting, ranking, lagging, data file transfers 
PLUS eleven date iransformallons (e g. linear, reciprocal, ex¬ 
ponential etc.) 

• Frequency and 8 pnobabiliiy dlsirlbuiions 

• Multiple regrossufi, corroctlon anatysis 

• Time sehas 

• Crosslabs/Chi-Square, non-parametrics 
“ Factorials, pormutations. oombinallons 

• Scatlerpicts 

• ANCUA (one and two-way) 

Requires 48K RAM, Nodhstar Basic or CP/M ^ CBASICZ or 
Microsoft Basic 00. Formals: B, NS. MP, SB TRSZ, CDOS, 
APPL, XX 

SPELLBLNDER™-$435 Manual alone-ISa. 

full feature word processing system with Office Managemoni 
capabliifles. Its special Tealures Include ease-of-use by office 
personnel, floxibia print formatting & output, and a powoiiul 
macro capabiliiy which allows feaiures lo be added for the 
unique requlremants of each user. Mail list macro is included 
for mall merge with form letters. Requires CP/M & 5ZK RAM 
Formats: 8. NS, MP, CDOS. SB, APPL. XX 


ACT I™-S 125 . Minualatone-SfS. 

CP/M compatible macro assembler tnr 280. 8080/85. 65D2 
&68O0. 

Assembler family supporting all mafor 8 bit micros ACT 
leatures include full macro capabilities, comprabensiva 
pseudo-ops. link-lile strucfures, cross reference map, and 
algebraic expression processor Requires 24K RAM A CP/M. 

ACT II-S175. Manual alam-$20. 

CP/M 2.x compatible cross assembler for 8D66/00 

ACT Itl-$12S. Manusi alone -$Z0. 

CP/M 2.x compalibte cross assembler for 6809. 

ACT 1 and ACT M togBttier-$Z 25 . 

Formats 8. NS. CDOS, MP/M. TRS2. APPL. 08-1, XX 


PASCAL/M™—SZZS. Manual alone—$20. 

CP/M cempalible language lor 8080/ZBQ CPUs. Supports full 
Jensen & Wirth plus 45 extensions lo Standard Pascal In- 
efudrng Random access files. 40 segment procedures & 16 bii 
BCD real type Also includes symbolic debugger which features 
trapping on stores, examining and changing variables and frac¬ 
ing of program execution 

Requires CP/M 2.2 & 56K RAM. Formats 8. NS. APPL. TRSZ 

PASCAL/M TMior SDB8/Bfl-$2T0 Manual atom $20. 

All the leatures of Pascal/M for the 8086 and 0088 processors 
running under CP/M-86 

Requires CP/M-86 3nd 128 K RAM. FqrqiiatS. 8. 1-5, 

SUPERCALC™-$295. 

Allows a layman to manipulate business data In a variety of 
loreeasting and accounting applications. Combines ihe Interac¬ 
tive nature of an electronic spreadsheet wiifi ihe power and 
convenience ol a simple simulation languags Video display can 
be scrolled over entire worksheet using cursor controls. Sym¬ 
bolic vector relBrences eliminate repefitive low-levsl data 
manipulairan commands Easy to use menu driven "Help" 
commands Requires CP/M and 40K RAM Formats: 8. NS. 

MP. SB, APPL. TRSZ 
Call for terminal formals 


SUPERD0S™-$129 

Upgrade of CP/M 2.2 for Superbrain Includes AOM/Bi. 
Hazeltlne, or Supsrbraln Terminal emufation mode. Other new 
lealuies include 132 characier keyboard butter, repeat on all 
keys, key click, user programmable numeric keypad. SO'Mi 
disk read/wiile improvement, real time clock, baud rates lo 
19. ZK on RS23Z ports, printer handshake modes, 4 new 
utilities, and 4 lixes. 

Requires Superbrain 3.0 Formal SB 


TRAMSBfiTM_f,25 ,ionB_S20. 

8DS6/88 Translator lor exlsling BDBO/ZSD programs New 
source code is easily edited and asembled using ACT II to 
produce hex code which ts executed by 8086/88 CPU 
Emphasizes the extensions and features available in 
Ihe 8086/88 

Requires CP/M 32K RAM Formals: 8, NS. APPL, OB-1, XX 


MORE SOFTWARE 
TEXTWmiER III 
SPELLGUAR6 
MCALL 

PEARL LEVEL 3 

CBA$IC2 

ULTRAS DRT-11 

FABS 

AMCAU 

SELECTOfl/SB 

SELECTOfl IV 

GLECTDR tor SELECTOR IV 

S-BASIC 

baZic 

dBASE )l 

magic: menu 

w/Spellgusrd option 
SPELL MENU 
HONEY MAESTRO 
DEALER INQUIRIES INVITED 


PBODUCT/WANUAL ALONE 
$125./$25. 

$295./$20, 

$ SS./H/t 
$55D./$50. 

$f20 /S2S, 
$!75./$2D. 
$175./S20, 

$ SS./n/« 

$550./$35. 
$5S0./$85 
$450./$35. 
$295./$35. 
$150./$25. 
$695,/$5B- 
$ 75./n/i 
S »5./n/i 
$ 95./n/a 
$Zt»./n/> 


FORMAT CODES: 0 (S" single density IBM sotC-sectored) 
NS (NolliStar DD), MP (Micropolls Mod ll/Vector MZ). 

SB (Superbrain 3.0), COOS [S'" Cromsmeo CDOS), 

TRSZ (TRS-BQ Mod It). APPL (Apple II). 08-1 (Osborne^l), 
XX (Xerox 820). (-5 (IBM 5Yi 1 


SOFTW/qRE 

SOFTlA^qRE 

DIGIT/ILAMRKETING 

DIGMLAO^RKETING 


Access/BD trademark Friends Software, Money Maestro trademark innosys. Pearl trademark Relational Systems. Pascal/M, ACT, 
Trans 86. SuperCalc trademarks Sorckn, CBASICZ. CBASIC/S6 trademarks Compiter Systems Daiebook II. Milesfocie. Texiwrtier III 
trademarks Organic Soflware Spellguard trademark ISA CP/M. CP/M-86 trademarks Digilal Research Superbrain trademark Inter- 
tec Data Systems Microstat tradsnark Eebson S-Basic Irademark Tupaz Programming Spellbinder trademark Lexisotl MQALL. AM- 
CALL irademarks Micro-Qall Service Selecter IV. S<elector/86. GLectnr trademarks MJero-Ap Prices subject to change wiifraut 
notice tor shipping add $7 per Item California rBsidents add sales tax Terms: Prepaid check Am. Exp M/C, VISA or in US COO 
[UPS) Prices quoted do noi include dealer Incfailatien & training Prices end availability subiect to change without notice. 

Tktox 17-1852 IDIGMKTG WNCK) DEALER INDUIHIE5 INVITED. OUTSIDE CALIFORNIA CALL (601) 442-0884. INSIDE CALIFORNIA 
CALI (415) 938^2883. 


Ctrete 138 on Inquiry card. 
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Japanese Robotics In¬ 
dustry On The Upswing; 

The Japanese government is 
subsidizing its nation's robot 
makers in the same way that 
the computer industry was 
backed ten years ago. In 
April 1980, the Japan Robot 
Leasing Company was 
launched. After one year of 
operation, it is already rent¬ 
ing $5.5 million worth of 
robots and expects to raise 
this to $12.5 million by the 
end of next year. 

Japanese robot produc¬ 
tion last year totaled $375 
million and is projected to 
rise to $1 billion by 1985. 
Last year, only 3% of ro¬ 
botic production was ex¬ 
ported. One problem with 
these figures, however, is 
that they include human- 
operator manipulative and 
pick-and-place machines. 

About 40% of the robots 
are used in the automobile 
industry, about 20% in elec¬ 
trical machinery manufac¬ 
turing, and about 10% in 
plastics molding. There are 
an estimated 130 robot man¬ 
ufacturers in Japan. 


Local Networks . . 
What's Up7 Xerox is stak¬ 
ing a big pile of money on 
the ''office of the future" 
concept using its Ethernet 
local networking system. 
The system is intended for 
lawyers, engineers, analysts, 
and other professionals 
wishing to zip documents,, 
data files, graphics, and so 
forth between offices. Xerox 
has introduced several 
pieces of Ethernet equip¬ 
ment of which the latest is 
the Star workstation. The 
Star can be used as a stand¬ 
alone system or as a com¬ 
munications device between 
other Stars, file servers, and 
even non-Xerox equipment 
via an Ethernet system. 

The Star is very impres- 
sive. Xerox has invested a 


great deal of energy in 
developing a workstation 
with a highly intelligent user 
interface. In fact, a user can 
know next to nothing about 
computers and still use it 
proficiently because a four- 
hour machine-goided set of 
lessons is provided. 

Star's most striking fea¬ 
ture is its high-resolution 
video display that shows you 
two pages, side by side, ex¬ 
actly as they will appear in 
hard copy, You can vary 
character fonts, size de¬ 
tailed graphics, change gray 
tones, justify columns, move 
text on the screen, look into 
separate areas of different 
documents, and more. Using 
a standard keyboard, it has a 
free-roaming cursor con¬ 
trolled by a "mouse" and 
uses small graphic symbols 
to signify functions. No par¬ 
ticular language is needed to 
tell the system what to do. 

There is no doubt that the 
Star is ahead of the times — 
perhaps too far ahead! De¬ 
spite support from several 
other vendors (Intel, Digital 
Equipment Corporation, and 
Hewlett-Packard), there is 
still no standard for ex¬ 
changing information via 
Ethernet. At this time, the 
IEEE Local Networking Stan¬ 
dard Committee appears 
hopelessly deadlocked. So 
there is no guarantee that a 
file created on an HP (Hew¬ 
lett-Packard) computer, for 
example, will be compatible 
with Star's file-handling 
capabilities. 

Even bigger problems are 
looming: each week there 
seems to be another new 
local-network system an¬ 
nounced. Also, some of the 
personal-computer makers 
have indicated that they will 
introduce their own network 
systems, which, undoubted¬ 
ly, will be non-Ethernet- 
compatible. Thus, we appear 
headed for chaos, where 
there will be neither hard¬ 
ware nor software compat¬ 
ibility among vendors. 


On top of all of this, local 
networks are expensive: the 
Star workstation costs 
$17,000. The Ethernet coax¬ 
ial cable costs an estimated 
$2 perfect, plus installation, 
and an Ethernet file server is 
more expensive than the 
Star. Hence, a Xerox Ether¬ 
net system appears to be 
prohibitively expensive for a 
small business. It is in¬ 
teresting to note that Xerox's 
new 820 system, with an un- 
der-$3000 price tag, does not 
include any Ethernet inter¬ 
facing (of course, it could be 
introduced as an option). 

Everyone is watching to 
see how well Xerox will do 
with Ethernet. You can be 
sure that several manufac¬ 
turers have networking sys¬ 
tems in advanced stages 
and, if they feel It Is worth¬ 
while, will quickly jump into 
the marketplace. This in¬ 
cludes IBM, DEC, several 
persona I-computer makers, 
and the Japanese. 

^^ata-ProcessJng Law¬ 
suits and Awards In¬ 
creasing: An estimated 600 
computer-related lawsuits 
are before the courts. This is 
expected to surge up to 5000 
by 1985, placing them sec¬ 
ond only to personai-injury 
cases, 

A typical computer law¬ 
suit costs a company 
$500,000 and takes seven 
years to complete. Most 
cases are the result of an 
adverse relationship be¬ 
tween users and vendors. 
Users appear to be ignorant 
of what they are buying and 
expect the vendor to furnish 
a system to meet all their re¬ 
quirements, but vendors on¬ 
ly offer standard systems. 
So there is a wide gulf be¬ 
tween user expectations and 
vendor capabilities. 

Other causes are poor ma¬ 
chine reliability and poor 
system performance. Many 
suits involve undercapital¬ 
ized small systems, soft¬ 


ware, and consulting firms 
that would rather sell the 
wrong machine or software 
package than to lose a sale. 
But vendors counter that 
purchasers are infatuated 
with the best and fastest 
hardware rather than con¬ 
cerning themselves with the 
problems to be solved. Also, 
many vendor contracts con¬ 
tain phrases that may waive 
warranties. 

In a recent court case, 
NCR (National Cash Regis¬ 
ter) was ordered to pay the 
Glovatorium (a wholesale 
suede and leather cleaner) 
$2.3 million. The jury found 
NCR guilty of willfully sell¬ 
ing the Glovatorium a mini¬ 
computer package it knew 
would not work. NCR 
claimed that it was pro¬ 
tected from some of the 
award by a nonconsequen- 
tial damages clause in the 
user contract. The judge 
overruled the clause, which 
held that NCR was not liable 
for any loss of business, pro¬ 
fits, or consequential 
damages suffered by the 
user. 

^1 ewspaper Guild 
Wants Video-Display 
Terminals Probed; The 

president of the Newspaper 
Guild, Charles A Perlik Jr, 
has urged a congressional 
subcommittee to back test¬ 
ing of possible long-term ef¬ 
fects on operators of video- 
display terminals. Perlik con¬ 
ceded that tests performed 
by the National Institute for 
Occupational Health and 
Safety have found the radia¬ 
tion to be minimal; however, 
he claimed that the in¬ 
cidence of cataracts among 
video-terminal users at 
newspapers was unusually 
high. He asserted that the 
test included only a small 
number of terminals in use. 
The Guild has arranged for 
the Mount Sinai School of 
Medicine to conduct a 
"wide-ranging study." 
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I-UPNANSHIP. 



We opened our doors with two 
basic goals: 

To distribute as many software 
packages to as many dealers 
as possible. 

And to make money doing so. 

Our success on both counts is the 
result of hard work, a positive busi¬ 
ness attitude and a recognition that 
you, as a retailer, have a right to be 
treated fairly and honestly by your 
distributor. 

We’re 1-up for three 
good reasons: 

1. We always offer a wide selection 
of the latest and best microcom¬ 
puter software packages ava ilable 
anywhere. (Why should you have 
to hunt for what you need?) 

2. Our dealer discounts start with 
quantities of 1. (Remember all 
those times you just wanted one 
or two to see how they’d sell?) 

3. We don’t play The BackOrder 
Game, (If we can’t ship your order 
within 48 hours we’ll let you know, 
instead of hanging you out to dry.) 
If there’s anything else we can do 

for you, just let us know. Because 
we're 1-up and we intend to stay 
that way, 

Software Distributors, 9929 
Jefferson Blvd., Culver City, 

CA 90230. Telex 4990032 BVHL, 
ATT; DISCSOF=T. 

For our dealer info packag e, 
call (213) 668-0238 today . 


SOFTWARE 

DISTRIBUTORS 

We won't leave you holding the bag. 


Circle 451 on Inquiry card. 







BYTELINES 


omputer Crime On 

The Rise: Two recently re¬ 
ported crimes involved com¬ 
puters. In the first, a student 
at San lose State University 
was arrested and charged 
with unauthorized access to 
systems throughout the state 
and possibly other countries. 
The student i I legally by¬ 
passed the schoors security 
system and used the time to 
play games with other stu¬ 
dents, some as far away as 
Sweden and Taiwan, In the 
process, he accumulated 
more than $7Q0Q in long-dis¬ 
tance telephone bills. He 
was also accused of erasing 
programs belonging to other 
students. 

In the other case, a former 
programmer in Louisiana 
was arrested after admitting 
that he stole more than 
$100,000 in money orders 
from a system he had pro¬ 
grammed. The programmer 
had been retained by a soft¬ 
ware house to remove bugs 
from a software package be¬ 
ing prepared for a customer. 
In the process of ^'fixing'' the 
program, he altered the soft¬ 
ware so that he could write 
checks that were ignored by 
the system; consequently, 
the losses were not revealed. 

^Zomputer Science 
Graduetes Command 
High Starting Salaries: 

According to a survey con¬ 
ducted by the College Place¬ 
ment Council, this year's 
computer science college 
graduates commanded an 
average starting salary of 
$20,000. Only engineers — 
particularly petroleum spe¬ 
cialists—earned more (aver¬ 
aging $26,000). 

u NIX Vs CP/M: There is 

no doubt that CP/M is the de 
facto standard for 8-bit 
microcomputers. It has been 
implemented on virtually all 
8-bit machines, including the 


TRS-80, Apple, Heath, Xerox, 
Wang, Hewlett-Packard, and 
many of the new Japanese 
desk-top microcomputers. 
However, as we move into 
the 16-bit machine and mul¬ 
tiuser/multiprocess in g era, 
CP/M's supremacy is being 
challenged by UNIX-like op¬ 
erating systems. The battle 
as to which will be dominant 
on 16-bit systems is just be¬ 
ginning to develop, and I est¬ 
imate that it will take an¬ 
other year or two (or possi¬ 
bly three) to determine the 
victor, if indeed there is one. 
The battle of words is al¬ 
ready raging within the De¬ 
partment of the Army's 
Readiness Command (DAR- 
COM), in magazines, and on 
several bulletin-board sys¬ 
tems. 

The arguments: CP/M cur¬ 
rently exists in only one uni¬ 
que version (2.2), compared 
to at least five versions of 
UNIX, with more to come 
when "UNIX-iike" systems 
actually hit the market. 
UNIX is a multiuser system, 
while CP/M is a single-user 
system. File size on UNIX is 
limited to 1000 megabytes, 
for CP/M it's 8 megabytes, 
but both support random-ac¬ 
cess files. Currently, UNIX 
runs only on PDP-11-based 
machines, while CP/M runs 
on 8080-, 8085-, 80BB-, 8086- 
and Z80-based machines. 
UNIX employs a tree-direc¬ 
tory structure with an in¬ 
finite number of levels and 
path names, whereas CP/M 
has a dual-level directory 
structure with a limited 
path. Both systems allow 
finking files. There is com¬ 
plete device transparency 
and redirectability with 
UNIX, but this is limited in 
CP/M. UNIX's user interface 
is contained in a "shell" that 
is easily replaced. CP/M, 
however, uses a command 
control processor that is not 
easily replaced. UNIX has a 
complicated command lan¬ 
guage in comparison to 
CP/M. UNIX's commands 


have redirectable I/O (in¬ 
put/output). Only terminal 
I/O is redirectable in CP/M, 
UNIX has more extensive 
wild cards in addition to in¬ 
terprocessor information 
transfer (pipes) and corou¬ 
tines, both of which are lack¬ 
ing in CP/M. UNIX has type- 
ahead, while CP/M may not. 
UNIX allows parallel pro¬ 
cesses but CP/M does not. 
CP/M is limited to 20 argu¬ 
ments, yet UNIX allows in¬ 
direct command files with 
no limit to arguments. Con¬ 
ditional and construct ex¬ 
ecution of files are permit¬ 
ted only in UNIX. Also, UNIX 
allows shell variables and 
command substitution that 
CP/M does not provide. 

Both have proven reliabili¬ 
ty, but UNIX provides better 
security. UNIX is written in 
the C language, and CP/M is 
written in PL/M and assem¬ 
bler. CP/M appears to have 
much more publicHiomain 
and commercial software 
available for H than does 
UNIX. 

I DM Market Share 
Erodings In 1956 when 
100% of the computer in¬ 
dustry was geared toward 
big mainframes, IBM 
shipped 55% of all the data- 
processing equipment and 
had a handful of com¬ 
petitors. With the introduc¬ 
tion of the minicomputer in 
1972, the number of com¬ 
petitors increased to over 
600. Last year, because of 
the microcomputer, the 
number of computer manu¬ 
facturers rose to 5000. 
Although IBM has intro¬ 
duced mini- and microcom¬ 
puters, its share of units ship¬ 
ped has dropped to 25%. 

I^andom News Bits: 

Digital Equipment Corpora¬ 
tion claims to have more 
than 100,000 LSI-11 mrcro- 
computers in operation. . . . 
Advanced Micro Devices 


and Mostek are developing 
integrated circuits that 
should reduce the cost of an 
Ethernet interface from the 
current $1000 to under $100 
by 1983. . . . Seagate 

Technology, Scotts Valley, 
California, has introduced a 
12.76-megabyte version of a 
5-inch Winchester-disk drive. 
. .. For the second year in a 
row, Fujitsu reported greater 
computer sales in Japan 
than IBM ($2.8 billion com¬ 
pared to $1.6 billion). But 
IBM reported greater net in¬ 
come ($174 million to $88 
million). ... A recent letter 
in the New England journal 
of Medicirje reported on a 
new malady termed "Space 
Invaders wrist." The symp¬ 
toms were a reported stiff¬ 
ness and pain in the right 
wrist. The cause was traced 
to "a large number of rapid, 
repetitive arm movements" 
required to play the Space 
Invaders game. The optimal 
treatment is rest. . . , 
Japanese integrated-circuit 
makers expect to produce 2 
million 64 K-bit dynamic 
memories per month by 
year's end. . . . The largest 
disk drive yet is being 
developed by Ibis Systems, 
Duarte, California: 5 giga¬ 
bytes. ., , A four-color minia¬ 
ture printer that uses 
2!4-inch-wide paper will be 
offered by Alps Electric, 
Rockville Center, New York 
It will cost only $300. . . . 

I^ancfom Rumors; 

Digital Reserach of Texas' 
Big Board single-board 
microcomputer is rumored 
to be the heart of the Xerox 
820. . . . Xerox is reportedly 
considering the introduction 
of an under-SIOOO personal 
computer. It has already 
built a prototype containing 
a Z80, 16 K bytes of pro¬ 
grammable memory (ex¬ 
pandable to 256 K bytes), 
64 K bytes of read-only 
memory, an 80-character by 
25-line color display with 
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Teachyour 
IMeAppletotalk 
toWfesternlMon, 
Telex andT WX. 


Albany 


Omaha 



Mcro-Telegrarn™ lets your Apple 11™ computer access Western Union™ services, 
worldwide. You can send Mailgrams.® Send and receive TWX,® Telex, and international 
cables. Receive Infomaster® up-to-the-minute news, stock, foreign exchange, gold, 
futures, sports, and sM reports. Use your Apple™ to wire money. To send flowers. To 
check the snow at Sun Valley To see what the Yen is selling for. To contact over 900,000 
TWX and Telex subscribers around the world. 

And because it’s more intelligent than a mechanical Teletype™machine, Micro- 
Telegram lets you edit messages right on the screen, sends them automatically without 
you in attendance, keeps subscriber directories 
and distribution lists, prints when you want it 
to, and asks you in plain English for your 
commands. Besides, it doesn’t clatter and 
chum out reams of paper. 

Call our toU-fi'ee number today And 
make your little Apple heard ’round the world. 


MICRDCOM 

We make little computers talk big. ! 

CaU 800-547-5995, ext. 188, toll-free, 1 
for the Micro-Tblegram-Apple dealer j 
nearest you. Dealer inqimies invited. I 


Microcom, Inc., 89 State Street, Boston, MA02109. (617) 367-6362 

Apple iind Apple 11 Eire trademarka Apple Ctimputer. Inc. Wistem Union, lnfomim3ler and TWX are tn>deinark.<i of Western Union, Inc. TlBletype h a trademark of the Ttletype Corp. 
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MAONOSTICSII 

PI^IBnostlcs il is SuperSoft’s expanded Diagnostic package. 

D^a^nostic II builds upon the highly acclaimed Diagnostics I It will test 


each ot the five areas of your system: 

Memory Terminal Printer 


CPU 


Disk 


Every test is expanded. 

Every test is '‘submih'-able. A ^‘submit" fiie is inciuded In the package which 
^'chains’' together the programs In Diagnostics 11, achieving an effective 
acceptance test. All output can be directed to a log file for unattended operation, 
for example over night testing. Terminal test is now generalized for most crt 
terminals. A quick-test has been added for quick verification of the working 
of the system. 

The memory test is the best one we have encountered. It has new features^ 
including: 

• default to the size of the CP/M Transient Program Area (TPA) 

• printout of a graphic memory map • burn in test 

• bank selection option • memory speed test 

Dlagnostics-ll still includes the only CPU test for 8080/8085/Z80. 

A Spinwriter/Oiablo/Qume test has been added, which tests for the positioning 
and control features of the Spinwriter/Dlablo/Qume as well as its ASCII 
printing features, (SerJallnterface only) 

And, as with all SuperSoft products, a complete online HELP 
system and user manual is included. 

Price: $100.00 (manual only); $15.00 
Requires: 32K CP/M 

CP/M Formats: 8“' soft sectored, 5'' Northstar, 5" Micropolis 
Mod II, Vector MZ, Superbrain DD/QD 


SuperScft 


All Orders and General Information: 
SUPERSOFT ASSOCIATES 
P.O. BOX 1628 
CHAMPAIGN, IL 61620 
(217) 359-2112 

Technical Hot Line: (217) 359-2691 
(answered only when technician is available) 

Cpm REGiSTEREO TRADEMARK DiGTAL RESEARCH 


First in Software Technology 


graphics capabilities, radio- 
frequency modulator, and li¬ 
quid-crystal display. ... The 
Apple IV could be released 
within the next few months. 
... IBM is said to be 
negotiating to implement 
BASIC and a VtsiCalc-like 
package on its Displaywriter 
word-processing system, 
thereby acknowledging that 
it is really a general-purpose 
computer. . . . Expect about 
ten Japanese suppliers to 
enter the 5-inch hard-disk 
market by the end of next 
year, which should cause a 
softening of prices. . . 
Rumor has it that a subset of 
Xerox's Smalltalk has been 
observed ''chatting" at Ap¬ 
ple Computer. . . . 

MAIL! I receive a large 
number of fetters each month 
as a resu/t of this column, ff you 
write to me and wish a 
response, please Include a self- 
addressed, stamped envelope. 

Sol Llbes 
FOB 1f« 

Mountainside MJ 07081 


BYTE's Bits 


Logo License 
Applications 
Available 

The Massachusetts In¬ 
stitute of Technology has an¬ 
nounced that it is accepting 
applications from software 
distributors for the licensing 
of the Apple Logo Education¬ 
al Software System, A review 
of the prototype of the sys¬ 
tem is available in the June 
X981 BYTE (see page 36). 
Companies interested in fur¬ 
ther licensing information 
should contact; Patent, 
Copyright & Licensing Of¬ 
fice, MIT, 77 Massachusetts 
Ave, Rm E19-722, Cam¬ 
bridge MA 02139, a 
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EASY TO USE — Letter Perfect is a single load easy to use program. It is a menu driven, character oriemated processor 
vyith the user in mind. FAST machine language operation, abilHy to send control codes within the body of the program, 
mnemonics that make sense, and a full printed page of buffer space for te^t editing are but a few features. Screen Format 
allows to preview printed text. Indented margins are allowed. Data Base Merge with DATA PERFECT by LJK, form 
letters, accounting files and maiting labels only with MAIL MERGE/UTILITY by LJK. FEATURES — Proportional/ 
Incremental spacing * Right Justification * File Mergmg * Block movement * Headers * Footers * Print Multiple Copies * 
Auto Page Numbering * Scroll forward/backward * Search and Replaces * Full cursor control * Underlining * Boldface * 
Superscripts * Subscripts * Auto page numbering * Insert character/line * Delete character/line * Centering * Horizontal 
tabs/changeable * Multifunction format line (line spacing — left margin — page width — lines/page — change fonts — top/ 
bot margin adjust) MUCH MORE! $149.95 

ATARI VERSION 2.0 #2001 

Compatibfe with Atari DOS. Uses proponionaf font, right justifwd with Atari 825/Centronics* 737, 739 printers. Uses 
EPSON MX* Series ^ Graftrax/itaficized font. Can mix type fonts on same page; mix boidface and enhanced font in same 
line with justification. Can be used with iSK A tari/400. 

"Compared to the price of many other word processors, this package Is a steal. It does everything the advertisement 
claims and more. On top of this the software is very easy to use." A.N.A.L.O.G. MAGAZINE 

APPLE VERSION 5.0 #1001 

DOS 3.3 compatible — Use 40 or 80 column interchangeably (Smarterm — ALS; Videoterm-Videx; Full View 80 — Bit 3 
Inc.; Vision 80 — Vista; Sup-R Term — MficR EntJ Reconfigurable at any time for different video, printer, or Interface, 
USE HAYES MICROMODEM IPLCA necessary if no 80 column board, need at least 24 K of memory. Fifes saved as 
either Text or Binary, Shift key modification allowed. Data Base Merge compatible with DATA PERFECT* by LJK. 

"For $150, Letter Perfect offers the type of software that can provide quality word processing on inexpensive micro¬ 
computer systems at a competitive price." INFOWORLD 


DATA PERFECT 


T.M, LJK 


APPLE & ATARI 

DATA BASE MANAGEMENT $99.95 

Complete Data Base System. User orientated for easy and fast operation. 100% Assembly language. Easy to use. You may 
create your own screen mask for your needs. Searches and Sorts allowed. Configurable to use with any of the 80 column 
boards of Letter Perfect word processing, or use 40 column Apple video. Lower case supported in 40 column video. 
Utility enables user to convert standard files to Data Perfect format. Complete report generation capability. Much More! 

$29.95 

MAIL MERGE/UTILITY APPLE & ATARI 

This menu driven program combined with LETTER 
PERFECT allows user to generate form letters and print 
mailing labels. With the Atari, you may CONVERT 
ATARI DOS FILES, or Visicalc files compatible for 
editing with LETTER PERFECT. Utility creates Data 
Base files for Letter Perfect, 


EDIT 6502 


T,M, LJK 


This is a coresident “ two pass ASSEMBLER, DIS¬ 
ASSEMBLER, TEXT EDITOR, and MACHINE LANGU 
AGE MONITOR. Editing is both character and line 
oriented. Disassemblies create editable source files with 
ability to use predefined labels. Complete control with 41 
commands, 5 disassembly modes, 24 monitor commands 
including step, trace, and read/write disk. Twenty pseudo 
opcodes, allows linked assemblies, software stacking 
(single and multiple page) plus complete printer control, 
i.e. paganaiion, titles and tab setting. User can move 
source, object and symbol table anywhere in memory. 
Feel as if you never left the environment of BASIC. Use 
any of the 80 column boards as supported by LETTER 
PERFECT, Lovyer Case optional with LCG. 

LJK DISK UTILITY APPLE $29.95 

This menu driven program allows the user to manipulate a 
variety of different file types. Binary, Text, and Source 
files may be easily converted into each other. The pro¬ 
gram may be used with APPLESOFT*, VISCALC*, and 
other programs. These program files may be readily 
adapted for multiple use Including editing with LETTER 
PERFECT word processings. 


LOWER CASE CHARACTER 
GENERATOR 


$34.95 




Lower Case Character Generator for the Rev. 7, Apple II 
or 11+ computers. When installed, this Eprom will generate 
lower case characters to the video screen. Lower case 
characters set has two dot true descenders. Installation 
instruction included. Manual includes listing of software 
for full support and complete instructions for shift key 
modification. Compatible with LETTER PERFECT. 








COMPUTER BASED SOFTWARE 



IMS 


I M 


ENTERPRISES 


LJK ENTERPRISES INC. 
P.O. Box 10827 
St, Louis. MO 63129 
(314) 846-6124 


DEALER 

INQUIRES 

INVITED 


•Trademarks of: Apple Computer — Atari Computer — Epson America — Hayes Microcomputers — Personal 
Software — Videx — Bit 3 Inc. — M&R Ent. — Advanced Logic Systems — Vista Computers 







































DYNACOMP 

Quality software for*: 

ATARI TRS-«0 (Level II)** 

PET NORTH STAR 

APPLE II Plus CP/M Disks/Diskettes 




*‘ATAIlf. PET. SORTKSTAR. CrJ» tmd lOM tft fttitttrtif 

r<vA***f*< 

-iHWtf. ep mfMttTSfi-HfW « rfFfctrttjW tkt nioM m. rittJO PatMn^ m aar afpPtP irtHl DOS or 

BASfC. 





ABOUT DYNACOMP 

PYNACOMI Pli • le^ng dbiributot of ufull nth iwe wjch uk^ the work! u 

ncwf of 40 countries) During the pun iwo fcMit we hive geti-ilj entar^^ -OVNAClOMP pfodnci 
l^K^ bwt have miiintiiiwl wul impmimd aur high Jevd af qaaHiy *nJ eaaiuiBet iidfipan. TUt atldevetHeiti 
(d qiulilr 4 sppateni Irnn ngr Ttiany repeuL eiaiaaieri eru) the mfi-vtare levLewt id tueih piLblicDtuiu u 
COMPUTUDNIi^. iO urinate CHciqne and A.N.A.CO-O. Our itmionef japfnrt ki» dose ai youa 
phone, tt lU alwitys frimKlIj. The uall a highly ir^lned DDit alwayi wiillag m dlecnu [itadueia or give 
■dvke- 







































































































































The Atari Tutorial 

Part 3: Player-Missile Graphics 


Chris Crawford 
Atari Inc 

1265 Borregas Ave 
FOB 427 

Sunnyvale CA 94086 


Animation is an important capa- 
bility of any personal computer sys¬ 
tem* Activity on the screen adds 
greatly to the excitement and realism 
of any program. Certainly, anima¬ 
tion is crucial to the appeal of most 
computer games* More important, an 
animated image can convey informa¬ 
tion with more impact and clarity 
than a static image. It can draw atten¬ 
tion to an item or event of impor¬ 
tance* It can directly show a dynamic 
process, rather than indirectly talk 
about it. Animation must accordingly 
be regarded as an important element 
of the graphics capabilities of any 
computer system. 

The conventional way to imple¬ 
ment animation with personal com¬ 
puters is to move the image data 
through the screen memory area* 
This is a two-step process. First, the 
program must erase the old image by 
writing background values (ie: the 
values of the image ''under'' the mov¬ 
ing one) to the memory containing 
the current image. Then the program 


This article (except for the uppendices) ap¬ 
pears in s/rghfiy different form in De Re Atari* 
to he pubiished by Atari, Inc, and is repro¬ 
duced with its express permission. 


must write the image data to the 
memory corresponding to the new 
position of the image. By repeating 
this process over and over, the image 
appears to move on the screen. 


The essence of the 
problem of playfleld 
animation: the screen 
Image is two- 
dimensional, while the 
Image In memory is 
one-dimensional. 


There are two problems with this 
technique. First, if the animation is 
being done in a graphics mode with 
large pixels {picture elements), the 
motion will not be smooth; the image 
will jerk across the screen. With other 
computers, the only solution is to use 
a graphics mode with smaller pixels 
{higher resolution). The second prob¬ 
lem is much worse. The screen is a 
two-dimensional image, but the 
screen memory is organized one- 
dimensionally* An image that is con¬ 
tiguous on the screen will not be con¬ 
tiguous in the screen memory. The 
discrepancy is illustrated in figure 1. 


The significance of this discrepancy 
is not obvious until you try to write a 
program to move such an image. 
Look how the bytes that make up the 
image are scattered through memory. 
To erase them, your program must 
calculate their addresses. This calcu¬ 
lation is not always easy to do. The 
assembly code just to access a single 
screen byte at screen location 
(XPOS,YPOS) would be as shown in 
listing 1 {this code assumes 40 bytes 
per screen line). 

Clearly, this code to access a screen 
location is too cumbersome. It is not 
the most elegant or fastest code to 
solve the problem. A good program¬ 
mer could take advantage of special 
circumstances to make the code more 
compact or elegant. The point of this 
is that accessing pixels on a screen 
takes a lot of computing. The routine 
in listing 1 takes about 100 machine 
cycles to access a single byte on the 
screen. To move an image that oc¬ 
cupies, say 50 bytes, would require 
100 accesses, 10,000 machine cycles, 
or roughly 10 ms. This may not 
sound like much, but if you want to 
achieve smooth motion, you have to 
move the object every 17 ms. If there 
are other objects to move or calcula- 
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OUR SECOND GENERATION DP-NET 


We at Delta Products have been involved in 'NETWORKING SYSTEMS’ for the 
past eighteen months. During this time we delivered our first net systems to beta test 
sites. These closely monitored field Installations provided invaluable data, which 
Delta Products has incorporated Into the design of our second generation of 
DP-NET systems. 

SECOND GENERATION DP-NET 


The S-4500 DP-NET system will sup¬ 
port from one to ten users, and provide 
each with their own Z-80 CPU and 64K 
of ram memory. Each user will also 
have access to 40 megabytes of hard 
disk storage, 17.2 megabytes of file 
managed tape backup, and floppy 
disk. 

TRUE RECORD & FILE LOCKOUT 

By simply reading in the entire record 
or file you wish to protect, the DP-NET 
•DISK SELECTIVE LOCKOUT' guar¬ 
antees complete data integrity. The 
DP-NET also allows the use of today's 
popular rnjcro applications languages 
(i.e., Cbasic®, Mbasic®, Cobot®, etc.), 
without having to compensate for the 
problems inherant to these languages 
in the multi-user environment, while 
maintaining CPM compatibility. 



S-4500 


INTERACTIVE FAMILY OF SYSTEMS 


The S-4500 is but one of many DP-NET configurations utilizing parallel and/or serial 
communication links. Delta Products also manufacturers a wide range of conven¬ 
tional single and multi-user systems operating under CP/M and MP/M. Single and 
multi-user systems can be upgraded to DP-NET's, because their basic components 
are utilized in our network systems. We have intentionally developed an interactive 
family of systems that are completely configurable and compatible, never limiting 
the ability to adapt to a modification in the application. Delta Products systems are 
available thru a worldwide network of selec¬ 
tive distributors and dealers. Call for the 
name and number of the one nearest to you. 


PBOPUCTSl 


See This System @ Comdex Booth #’s 285, 287 

Cbasfc is a registered trademark of Com^ifer Sysfems. 

Mt^asic and Cobot are registered trademarks of Microsoft. 

CP/M and MP/M are registered trademarks of Digitai Research. 
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MICRO-TAX 

Mirrocomputef Taxsystems, Inc. 

Are you looking for the best 
tax package in the USA? Call 

MICRO-TAX 

For the 1981 Tax System 

Level 1 : 23 Schedules and Forms 
: Multiple Clients 

$250 : Prints IRS Approved Fomns 

Level 2:30 Schedules and Forms 
r Multiple Clients 
: Prints IRS Approved Forms 
$ 1,000 : Prints on IRS Forms or Overlays 
: Depreciation System 
: State Tax Interface 
: Integrated Data Base 
: Batch Compute and Print 

■ m 

Level 3 ^ All Features of Levels 1 and 2 
plus Partnership Forms and 
$1,750 Schedules 

■ m 

All levels operate under most 
CP/M* formats including Apple* 
Compiled Microsoft Basic. 

State Income Tax Systems 
are available. 

Consider the advantages this 
State-of'the-Art package 
can bring you: 

• Complete System 

• Versatility 

• Complete In-Office Security 

• Time Saving 

• Pre Year-end Tax Planning 

Call or write today for additional 
information. 

Circle for MICRO-TAX. 

MICRO-TAX 

Microcompuipr Tissystems, fnc 

22713 Ventura Blvd., Suite F 

Woodland Hills, CA 91364 

(213) 704-7800 

Available from 

WESTICO 

Cft S (203)853-6880 

and at most Professional Computer Retailers 

*CP/W a TM of Digttal Research 
"Appfe a TM Cif Appte CoTTipUter, (nq. 


HEXADECIMAL 
REPRESENTATION 
OF IMAGE 
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DO 

00 

00 

99 

00 
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eo 

00 

00 

FF 

00 

00 

BD 

00 

00 

99 

00 
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00 

00 


SPACING OF BYTES IN MEMORY 

00 00 00 00 99 00 00 BO 00 00 FF OQ 00 BD 00 00 99 00 00 00 00 

IMAGE BYTES SCATTERED THROUGH RAM 

Figure 1: Tfie problem of moving a bit-mapped graphics image. Although the image is 
two-dimensional its representation is scattered through one-dimensional memory. The 
software necessary to change the appropriate memory locations slows down animation 
considerably. 



Listing 1: A 6502 assembly-language program to move a bit-map image within a 
graphics screen that uses 40 bytes per line of graphics. 


LDA 

SCRmM 

Address of beginning of screen RAM 

STA 

POINTR 

zero-page pointer 

LDA 

SCRNRM + 1 

high-order byte of address 

STA 

POINTR +1 

high-order pointer 

LDA 

#$00 


STA 

TEMPA + i 

temporary register 

LDA 

YPOS 

vertical position 

ASL 

A 

tiines 2 

ROL 

TEMPA + l 

shift carry Into TEMPA + 1 

ASL 

A 

times 4 

ROL 

TEMPA +1 

shift carry again 

ASL 

A 

times 8 

ROL 

TEMPA+l 

shift again 

LDX 

TEMPA +1 

save yPOS*8 

STX 

TEMPB + 1 

into TEMPB 

STA 

TEMB 

low byte 

ASL 

A 

times 16 

ROL 

TEMPA+l 


ASL 

A 

times 32 

ROL 

TEMPA + l 


CLC 



ADC 

TEMPB 

add in yPOS*8 to get yPOS‘40 

STA 

TEMPB 


LDA 

TEMPA + l 

now do high-order byte 

ADC 

TEMPB + 1 


STA 

TEMPB + 1 


LDA 

TEMPB 

TEMPB contains the offset from top of screen to pixel 

CLC 



ADC 

POINTR 


STA 

POINTR 


LDA 

TEMPB + 1 


ADC 

POINTR +1 


STA 

POINTR + 1 


LDY 

XPOS 


LDA 

(POINTR) ,Y 



314 November 1981 © BYTE Publkstions Inc 







































THE LAST MEMORY 



64K STATIC RAM/EPROM BOARD 


At last a 64K ST A TIC memory board for S100 systems* But ifs not just a 64K static RAM board, EPROM's can 
also be intermixed with RAM making it the only memory board needed lor 3100 systems. That's why we call it 

THE LAST MEMORY. 


• 64K DENSITY 

THE LAST MEMORY uses the new 2016 byte-wide 
16K static RAM to achieve a board density twice that 
possible with old 2114 static memories. 


• 2716 EPROM COMPATIBLE 
A separate board is no longer required for EPROM's 
containing monitors, bootstrap loaders, etc. 

2716 EPROM's can be inserted into the board without 
modification. 


• SIMPLE ADDRESS DECODING 
Where memory is required, just plug a RAM or 
EPROM in the corresponding socket. Empty memory 
sockets occupy no memory space, providing compat¬ 
ibility with memory mapped I/O devices. 


• EXTENDED ADDRESSING 

THE LAST MEMORY includes the IEEE SI00 
extended addresses. These are fully decoded allowing 
expansion to a full 16 megabyte system memory. 

• FAST 

The standard board allows 4 MHz operation. 

• LOW POWER 

Only one memory IC ts ever active in byte-wide 
memory systems. The result is far less power con¬ 
sumption than older 16K static memory boards. 

• LOW COST 

Its best feature is the price: 



Kit 

A&T 

RAM-less Board 

99.99 

139.99 

t6K RAM 

249.99 

289,99 

32K RAM 

389.99 

429.99 

nSK RAM 

519.99 

559.99 

64K RAM 

639.99 

679,99 



static memory systems 

15 So. Van Buren Ave. Suite 209 

Freeport. Illinois 61032 (815) 235-8713 



Circle 3d5 on inquiry card. 
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BIGGEST 

Discounts Ever on 

TRS- 80 * 



Computers, 

Accessories & 
The Following 
NEW Items 

Hewlett-Packard® 
HP-85 Personal Computer 

Atari® CX-2600 
Video Computer System 

Magnavox® 

Odyssey* 

Home Video System 

Magnavox® 
Magnavision® 
Videodisc Player 


• FREE SHIPPING in 48 

continental contigious 
5t3t@S 

• NO SALES TAX collected 
on out-of-state orders. 

• FREE Discount Price List 
available. 


TOLL FREE ORDER NUMBER 
800/531-7466 

Texas & Principle Number 
512/581-2766 

Fori Worth No. 817/625-6333 
Telex Number 767339 

Pan American 
Electronics 

Sales and Main Office 
Dept. 11 * 1117 Conway Ave. 
Mission, Texas 78572 
NEW Fort Worth Branch 
Dept. 11 * 2912 N. Main St, 

Fort Worth, Texas 76106 


dons to carry out, the 7 ms difference 
doesn't allow much processor time to 
devote to them. This means that this 
type of animation (called playfield 
animation) is too slow for many pur¬ 
poses. You can still get animation this 
way, but you are limited to a few ob¬ 
jects, small objects, slow motion, or a 
few calculations between motion. 
The trade-offs a programmer must 
make in using such animation are too 
restrictive. 

A New Approach—Players 
The Atari 4CX)/800 solution to this 
problem is player-missile graphics. In 
order to understand player-missile 
graphics, you must understand the 
essence of the problem of playfield 
animation: the screen image is two- 
dimensional, while the image in mem¬ 
ory is one-dimensional. The solution 
was to create a graphics object that is 
one-dimensional on the screen, as 
well as one-dimensional in memory. 


What Is Shadowing? 

Some of the hardware registers 
talked about in this article are write- 
only—t/iat is, you can write values to 
them, hut you can't read what their 
current contents are. Because of this, 
the designers of the Atari operating 
system created shadow registers for 
some of the more important hardware 
registerSv When the Atari 400/800 has 
finished drawing an entire display 
screen of information fat a time called 
the vertical blank), if copies the con¬ 
tents of each shadow register into the 
corresponding hardware register (this 
ocewrs every second). In this way, 
you can read the contents of a shadow 
register, knowing that it has the same 
value as its hardware register. 

If you write to the hardware register 
itself, the old value (still in the shadow 
register) will be copied into the hard¬ 
ware register at the next vertical blank, 
and whatever effect you wanted to 
make will be almost instantly undone. 
Similarly, if you try to read the hard¬ 
ware-register location, you will get in¬ 
correct results. 

To conclude, you should always 
read from and write to shadow 
registers where they exist. If you fail to 
do so, your program will fail to work 
in a way that is not always obvious. 


This object (called a player) appears 
in memory as a table either 128 or 256 
bytes long. The table is mapped 
directly to the screen. It appears as a 
vertical band stretching from the top 
of the screen to the bottom. Each byte 
in the table is mapped into either one 
or two horizontal scan lines, with the 
choice made by the programmer. The 
screen image is a simple bit-map of 
the data in the table. If a bit is on, the 
corresponding pixel in the vertical 
column is lit; if the bit is off, the cor¬ 
responding pixel is off. Thus, the 
player image is not strictly one¬ 
dimensional; it is actually 8 bits wide. 

Drawing a player image on the 
screen is simple. First, you draw a 
picture of the desired image on graph 
paper. This image must be no more 
than eight pixels wide. Then you 
translate the image into binary code, 
substituting Is for illuminated pixels 
and Os for empty pixels. You translate 
the resulting binary number into 
decimal or hexadecimal (depending 
on which is more convenient), and 
you store Os into the player memory 
area to clear the image. Next, you 
store the image data into the player 
memory area, with the byte at the top 
of the player image going first, 
followed by the other image bytes in 
top-to-bottom sequence. The further 
down in memory you place the data, 
the lower the image will appear on 
the screen. 

Animating this image is easy. Ver¬ 
tical motion is obtained by moving 
the image data through the player 
memory. This is, in principle, the 
same method used in playfield anima¬ 
tion, but there is a big difference in 
practice. The move routine for ver¬ 
tical motion is a one-dimensional 
move instead of a two-dimensional 
move. The program does not need to 
multiply by 40 and it often does not 
need to use indirection. It could be as 
simple as: 

LDX #$01 

LOOP LDA PLAYER,X 
STA PLAYER-1,X 
INX 

BNE LOOP 

This routine takes about 4 ms to 
move the entire player, about half as 


316 November l9fll © BYTE Publications Inc 


Circle 312 on inquiry card. 
















































Introducing the Microline 84. The 
newest addition to the remarkable Micro- 
line family of printers from Okidata. 

The Microline 84 prints bidirectionally 
at 200 cps and has 72 x 72 dot-addressable 
and block graphics. A full 96-character 
ASCII II set and condensed printing. Traaor 
and friction feeds. Parallel Centronics- 
compatible or RS232 Interfaces. With all 
that as standard, you get a full year’s war¬ 
ranty on the print head and 4000 to 5000 
hours MTBF. And print quality that's crisp 
and clear in both text and graphics 
applications. 

The Microline 84 gives you the 
throughput and reliability you need. Once 
again, quality printing from the company 
that stands apart from the rest. Okidata. 

Interested? Ccntact us at III Gaither 
Drive. Mount Laurd, NJ. 08054. 609-235- 
2600 for more information on the remark¬ 
able Microline 84. Also available through 
authorized Okidata dtstilbutors. 
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long as the playfield-aniniation 
routine. The player-movement 
routine is faster than the playfield- 
animation routine, even though the 
former moves 256 bytes and the latter 
moves 50 bytes. If high speed is 
necessary, the loop above can be 
trimmed to move only the image 
bytes themselves, rather than the 
whole player. Then the loop would 
easily run in about 100 to 200 ^s. The 
point here is that vertical motion with 
players is both simpler and faster 
than motion with playfield objects. 


Players and missiles are 
Independent of the 
playfield—you can mix 
them with any text or 
graphics. 


Horizontal motion is even easier 
than vertical motion. There is a 
register for the player called the 
horizontal posih'on register. The 
value in this register sets the horizon¬ 
tal position of the player on the 
screen (ie: the distance from the left 
edge of the screen). All you do is store 
a number into this register and the 
player jumps to that horizontal posi¬ 
tion. To move the player horizontal¬ 
ly, simply change the number stored 
in the horizontal position register. 

Horizontal and vertical motion are 
independent; you can combine them 
in any fashion you choose. 

The scale for the horizontal posi¬ 
tion register is one color clock per 
unit. Thus, adding one to the 
horizontal position register moves the 
player one color clock to the right. 
There are only 228 color clocks in a 
single scan line. Furthermore, some of 
these are not displayed because of 
overscan. The horizontal position 
register can hold 256 positions, some 
off the left or right edge of the screen. 
Depending on the overscan of the 
television, positions 0 through 44 will 
be off the left edge of the screen and 
positions 220 through 255 will be off 
the right edge. Thus, the visible 
region of the player is in horizontal 
positions 44 through 220. Remember, 
however, that this may vary from 
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television to television; a conser¬ 
vative range is from 60 to 200, This 
coordinate range is sometimes clumsy 
to use, but it offers a nice feature: a 
simple way to remove a player from 
the screen is to set the player s 
horizontal position to zero. With a 
single load and store in assembly 
language (or a single POKE in 
BASIC), the player disappears. 

The system described so far makes 
it possible to produce high-speed 
animation. There are a number of 
embellishments that greatly add to its 
overall utility. The first embellish¬ 
ment is that there are four indepen¬ 
dent players to use. These players all 
have their own sets of control 
registers and memory areas; thus, 
their operation is completely indepen¬ 
dent, The playera are labeled PO 
through P3, They can be used side by 
side to give up to 32 bits of horizontal 
resolution, or independently to give 
four movable objects. Each player 
has its own color register, completely 
independent of the playfield color 
register. The player color registers are 
called COLP(X) and are shadowed at 
PCOLR(X), This gives you the 
capability to put much more color 
onto the screen. However, each 
player has only one color; multi¬ 
colored players are not possible 
without display-list interrupts (which 
will be discussed in the next article in 
this series). 

Each player has a controllable 
width. You can set it to have normal 
width, double width, or quadruple 
width with the SIZEP(X) registers. 
This is useful for making players take 
on different sizes. You also have the 
option of choosing the vertical resolu¬ 
tion of the players. You can use 
single-line resolution, in which each 
byte in the player table occupies one 
horizontal scan line, or double-line 
resolution, in which each byte oc¬ 
cupies two horizontal scan lines. 
With single-line resolution, each 
player bit-map table is 256 bytes 
long; with double-line resolution, 
each table is 128 bytes long. This is 
the only case where player properties 
are not independent. The selection of 
vertical resolution applies to all 
players. Player vertical resolution is 
controlled by bit D4 of the DMACTL 
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BASIC A ^ 

BASIC A+ will rate an A+ from any Atan user! Upward compatible 
with Atar^ Basic, it adds statements and features that enhance the Atari 
eoO's real power, flexibility, and ease of use: Superior 1.0 features 
tor business and other applications Additional file manipulation 
commands. Significant help in program development and debug. 
Structured programming aids. And MORE! A partial list ol the en¬ 
hancements of BASIC A+ includes: 

BPUT/RGET (record I/O) BPUT.^BGET (binary 1/0} ERASE 
PRINT USING SET TAB INPUr'..." Olfl PROTECT RENAME 
TRACE WHILE ..ENDWHILE IF ..ELSE...ENDIF 
SUPERB PLAYER/MISSILE GRAPHICS 

BASIC A + requi res a disk and 32K bytes of RAM, Since no cartridge is 
used. BASIC A+ will take advantage of ail the RAM {4SK bytes) in a 
maximum Atari 800 system (recommended) .$80 

0S/A+ 

Completely compatible with Atari's DOS [t/ersion 2), but with an 
advanced, command-driven console processor Simple Flexible, 
Powerful With an easy-to-use BATCH capability. 0S A+ INCLUDES 
all the following utilities (and more); 

EASMD (Editor ASseMbier Debug) is our upgraded ail-in-one 
assembly language development package for the 6502 microprch 
cessor. The editor — with such features as FIND and REPLACE — 
can even edit BASIC A+ programs. The assembler can include 
multiple source files in a single assembly 
DUPDSK and FOHMAT createmaster or slave disks Make sector by 
sector copies of any OS/At disk. 

COPY a simple, single file copy utility. 

All of this power is Included in our OS/At package.$80 

For the utmost In capability and flexibility, our combination system 
— BASIC A i and OS/A-f — is available. $150 

SOFTWARE IN A CLASS BY ITSELF 
AVAILABLE NOW THROUGH LOCAL DEALERS 


Optimized Systems Software. Inc. 

10379-B l_ansdale Ave,. Cupertino. CA 93014. 
(406) 446-3099 





Circle 322 on inquiry card. 


Movember iMl © BYTE PtiblicaUonf Inc 319 











Circle ti on inquiry card. 


WIREMASTER 

A COMPILER FOR HARDWARE 


• WIREMASTER is a software tool to aid in tife 
design, layout, and conslrudion of electronic 
hardware. Although intended primarily for wire 
wrap, it is also highly useful in the layout, error 
checking, and trouble-shooting of PC boards. 

• Inputs are easily derived directly from the 
schematic diagram and fed to WIREMASTER in 
a CP/M* text file. Outputs include a network 
map that graphically shows ail pins and wires 
(no plotter required), a wire list sorted by 
lengths and levels, a parts list, signal and pin 
cross-relerences, and wrap count and continuity 
checklists which ensure a perfect wiring job 

• WIREMASTER checks for syntax errors, 
wires that go nowhere, and duplicated pins. 
Network lengths are minimizBCl, and wire 
lengths are calculated and sorted in descending 
order so that the shorter wires on top hold down 
the longer wires beneath for a neat wiring job. 

• The resulting Inlormation is then used for 
wiring. PC board layouts, error-checking, 
component stutfing, and system debugging. 
This makes a complete and easily updated 
documentation package. Although it runs on 
small computers, WIREMASTER can handle 
large projects. 

• The new WIREMASTER Version 3.11 
features wire and track minimization, and 
includes CHANGEMASTER. a new program 
which precisely documents all dlflerences 
between two versions ot a board. 

• CHANGEMASTER eliminates the contusion 
and loss of control caused by changes to a 
board during debugging and moditication. It 
outputs a map ot all networks which have been 
added, deleted, or modified, and automatically 
generates REMOVE and ADD lists so an old 
board can easily be brought Into exact 
conformance with the latest design . 

• WIREMASTER runs on any ZBO- CP/M 
systern oi AIK or larger, including TRS-80'^' 
Model II and Apple II® with SoftCard® . The 
diskette also includes a SORT utility, a 
pagination and multi-column printing program, 
and FIX, a program which finds ail bad spots on 
a disk, tells you which liles they are in, places 
the bad sectors in a single file, and recovers 
erased files. 


VyiREMASTER plus CHANGEMASTER . $200 
Manual only...$ 15 

Update to 3,11 plus CHANGEMASTER .$50 
Update to 3.11 only. .$ 15 


Galir residents add 6% sales lax 

Checks, COOs, company POs ara OK. 
m CHARGE CAROS 


ARERTHOUGHT ENGINEERING 

7266 Courtney Drive 
San Diego, California 92111 

( 714 ) 279-2868 

*OtgiEal Research irademark 


register. In double-line resolution, the 
first 10 bytes in the player table area 
are lost to vertical overscan and are 
off the top edge of the screen, and the 
last 20 bytes are lost off the bottom 
edge of the screen. In single-line 
resolution, 20 and 40 bytes are lost 
correspondingly. 

Missiles 

The next embellishment is the pro¬ 
vision of missiles. These are 2-bit¬ 
wide graphics objects associated with 
the players. There is one missile 
assigned to each player; it takes its 
color from the player's color register. 
Missile-shape data come from the 
missile bit-map table in memory in 
front of the player tables. All four 
missiles are packed into the same 
table (four missiles times 2 bits per 
missile gives 8 bits). Missiles can 
move independently of players; they 
have their own horizontal position 
registers. Missiles have their own size 
register, SIZEM, that can set the 
horizontal width as the SIZEP{X) 
registers do for players. However, 
missiles cannot be set to different 
sizes. They are all set together. 
Missiles are useful as bullets or for 
skinny vertical lines on the screen. If 
desired, the missiles can be grouped 
together into a fifth player, in which 
case they take the color of play field 
color register 3. This is done by set¬ 
ting bit D4 of the priority control 
register (PRIOR). Missiles can still 
move independently when this option 
is in effect. Their horizontal positions 
are set by their horizontal position 
registers (HPOSMO through 
HPOSM3), Their shapes and vertical 
positions are determined by which 
bits are turned on in their area of the 
player-missile area (see figures 2a and 
2b). The fifth player enable bit only 
affects the color of the missiles. 

You move a missile vertically the 
same way you move a player: by 
moving the missile-image data 
through their two bit-positions of the 
missile memory area. This can be dif¬ 
ficult to do because missiles are 
grouped into the same memory table. 
To access a single missile, you must 
ignore the bits for the other missiles. 

An important feature of player- 
missile graphics is that players and 


missiles are completely independent 
of the play fie Id (ie: the tex t or 
graphics information also displayed 
by the computer). You can mix them 
with any text or graphics mode. This 
raises a problem: What happens if a 
player ends up on top of a playfield 
image? Which image has priority? 
You have the option to define the 
priorities used in displaying players. 

Four priority schemes are possible 
(see the listing for register PRIOR in 
appendix B). If you wish, all players 
can have priority over all playfield 
color registers. Or you can set all 
playfield color registers (except 
background) to have priority over all 
players. Or you can set player 0 and 
player 1 (PO and PI) to have priority 
over all playfield color registers, with 
P2 and P3 having less priority than 
the playfield. Or you can set playfield 
color registers 0 and 1 (PFO and PFl) 
to have priority over all players, 
which then have priority over PF2 
and PF3. These priorities are selected 
with the priority control register 
(PRIOR) that is shadowed at 
GPRIOR. This capability allows a 
player to pass in front of one image 
and behind another, allowing three- 
dimensional effects. 

Who Did I Just Hit? 

The final embellishment is the pro¬ 
vision for hardware collision detec¬ 
tion. This is primarily of value for 
games. You can check if any graphics 
object (player or missile) has collided 
with anything else. Specifically, you 
can check for missile-player colli¬ 
sions, missile-play field collisions, 
player-player collisions, and player- 
playfield collisions. There are fifty- 
four possible collisions, each one with 
a bit assigned to it that can be 
checked. If the bit is set, a collision 
has occurred. These bits are mapped 
into fifteen registers in CTIA {another 
custom integrated circuit in the Atari 
400/800); only the lower 4 bits are 
used and some are not meaningful. 
These are read-only registers; they 
cannot be cleared by writing zeros to 
them. The registers can be cleared for 
further collision detection by writing 
any value to register HITCLR. All 
collision registers are cleared by this 
command. 
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Into Computers? Robotics? 
Want to get started? 

^^s-Take 6 great books 
for$ 995 

Hd (values to $102.70) 

... and get one FREE! 

All the latest info on software, hardware, 
applications, and theory at savings up to 
75%. Plus, discounts on software, games, 
cassettes, disks... and more! 
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Join now and get ComputezisVsHandy DatabookIDictionary ... FREE!! (List $4.95) 

t I THE COMPUTER BOOK CLUB 
Blue Ridge Summit, PA 17214 

Please accept my membership in The Computer Book Club 
and send the 6 volumes circled below, plus a free copy of 
ComputerisrsHandy Dotabook/Djctionaiy. I understand the 
cost of the books selected is $2.95 [plus shipping/handling). 
If not satisfied, I may return the books vdthin ten days 
without obligation and have my membership cancelled. 1 
agree to purchase 4 or more books at reduced Club prices 
during the next 12 months, and may resign any time 
thereafter. 


7 very good reasons to try 
The Computer Book Club... 

* Reduced Member Prices. Save up to 75% on books sure to 
increase your know-how 

* Satisfaction Guaranteed. All books returnable within 10 
days without obligation 

* Club News Eulletins, All about current selections—mains, 
alternates, extras—plus bonus offers. Comes If) limes a year 
with dozens of up-to-the minute titles you can pick from 

* ''Automatic Order"', Do nothing, and the Main selection 
will be shipped automatically! But ... if you want an 
Alternate—or no books at all—we'll follow the instructions 
you give on the reply form provided with every News 
Bulletin 

* Continuing Benefits. Get a Dividend Certificate with every 
book purchased after fulfilling membership obligation, and 
qualify for discounts on many other volumes 

-Extra Bonuses. Take advantage of added-value promo- 
tionst plus specie I discounts of software, games, and more 
-Exceptional Quality. All books are first-rate publisher's 
edi ti ons, f i 1 led w i Ih u p-to-th m i nu te i nf o 
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ATLANTIC 

COMPUTER 

INDUSTRIES 

IMS. MORROW. ADDS. APPLE. TELEVIDEO 
ITHACA. IDM. SCION. NEC.°MUSYS 
HAZELTINE. QUME. HAYES 
...and much more. 


MORROW • DECISION I 

Multi - User, multi - tasking 

CPU with UNIX and CP/M .., $14S0 


MUSYS SINGLE BOARD 
COMPUTER 

Z80A Processor, 64 K Dynamic 
RAM, Console Serial Port, 

S-100 Parallel Interface, 

Bootstrap PROM . $1295 


dBASE from Ashton-Tate 

Easy to use, CP/M compatible, 
extends power of your micro¬ 
computer to jobs reserved for 
larger mainframes 
Money back guarantee .$595 


TURBODOS - Multi - User 

Network OPERATING SYSTEM 

CP/M Compatible, up to 6 X faster 


Multi User .$749 

Single User .$249 


ADDS VIEWPOINT CRT .... $599 


ANADEX 200 c p s PRINTERS 


DP 9500/9501 . $1329 

DP 9000/9001 . $1249 


MICROANGELO HIGH 
RESOLUTION GRAPHICS 

System . $2225 

S-100 Graphics Card .$925 


OUME DISK DRIVES 

Data Track 8". 

Double sided disk drives.$575 

2 for.. $1100 


2 Qume DT 8" complete with 
cabinet, power supply, Fan . $1595 


MAIL ORDER ONLY 

ATLANTIC 

COMPUTER INDUSTRIES CORP. 

80 BROAD STREET. SUITE 404 
NEW YORK. N Y. 10004. 

(2121332 4500-(2121 376-5978 
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PLAYER 2 


player 3 
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RESOLUTION 
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BY 1024) 


PMBASE + 384 
+ 512 
+ 640 
+ 768 
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these bits give the shape 

and VERTICAL POSITION FOR 


MISSILE 
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MISSILE 

2 


MISSILE MISSILE 
1 0 


D7 D6 D5 D4 03 


01 DO 



.MISSILE 1 




Figure 2: The player-missile area. Information on the shape and vertical position of the 
players and missiles is kept in a block of memory. The allocation for single-line and 
double-line player-missile areas is shown in figure 2a, Figure 2b shows how one area can 
store the shape and position of four missiles. 
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THE ORIGINAL MAGAZINE FOR 
OWNERS OF THE TRS- 80 '“* MICROCOMPUTER 


SOFTWARE 
FOR TRS-8<»’“ 
OWNERS 


' TRS 80™ IS A TRADEMARK OF TANDY CORR 


H 


CQ^PUTHQUICS 


I MONTHLY 

II NEWSMAGAZINE 

JJ FOR TRS-SO " 
U* OWNERS 


MONTHLY NEWSMAGAZINE 

Practical Support For Model I, II & III 


NOW IN OUR 4th YEAR 


• PRACTICAL APPLICATIONS 

• BUSINESS 

• GAMBLING • GAMES 

• EDUCATION 

• PERSONAL FINANCE 

• BEGINNER’S CORNER 

• NEW PRODUCTS 

• SOFTWARE EXCHANGE 

• MARKET PLACE 

• QUESTIONS AND ANSWERS 

• PROGRAM PRINTOUTS 
.... AND MORE 


PROGRAMS AND ARTICLES PUBLISHED IN RECENT ISSUES 
INCLUDE THE FOLLOWING: 

• FINCALC A COMPLETE FINANCIAL APPLICATIONS PACKAGE 

• INFORMATION SYSTEM REVIEW 

• STATISTICAL COMBINATIONS 

• PASCALS TRIANGLE 

• ASSEMBLY LANGUAGE FOR BEGINNERS 

• DISK FILES 

• MOD III REVIEW 

• KEYBOARD THUNDER AND LIGHTING EXPLAINED 

• DOS COMMANDS IN LEVEL U 

• PROBABILITY CURVE GENERATOR 

• CALCULATOR SIMULATIONS 

• THE MEGABYTE GAP 

• STOCKS AND BONDS 

• BUDGET ANALYSIS (FOR BUSINESS AND HOME) 

• NEWDOS/80 REVIEW 

• DUTCHING THE HORSE SYSTEM THAT CANT LOSE 

• A SIMULATED GOLF GAME 

• CONTINUOUS FORM SOURCES 

• TAX/SAVER REVIEW 
.AND MORE 






FINCALC 


A Complete Financial Analysis Package Used 
To Calculate Markup, Margin, Annuities, Compound Interest, Nomina! 

SUi’ oft 

And Effective Rates, Sinking Funds, Mortgage Calculations, Future Value, 
Savings and Insurance, Percentage Difference Between Two Numbers, 
Amortization Schedule and More ...... 


SEND FOR OUR NEW 64 PAGE SOFTWARE CATALOG (INCLUDING LISTINGS OF HUNDREDS OF TRS SO™ PROGRAMS AVAILABLE ON 
CASSETTE AND DISKETTE). $2,00 OR FREE WFTH EACH SUBSCRIPTIONS OR SAMPLE ISSUE _ 

* All programs arc supplied on cassette (add $3 lor Diskette Version * add $5 for modified Mod-ll Version). 


I 

N 

NEW TOLL-FREE 

so H. PASCACK ROAD 

SPRING VALLEY^ NEW YORK 10977 ORDER LINE 

ONE YEAR SUBSCRIPTION $24 ..... (OUTSIDE OF N.Y, STATE) 

TWO YEAR SUBSCRIPTION $48 . 

SAMPLE OF LATEST ISSUE $ 4 . 

START MY SUBSCRIPTION WITH ISSUE 

m ^ duty 1978 • #12 June 1979 • #24 ^ July 1930 * #30 - January 1981) 


( 800 ) 431-2818 
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NEW SUBSCRJPnON. RENEWAL. 
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HP-85 Accessories 

514'' Dual Master Disc Drive Usi $2500. . S2125 

5'4^' SIngN Master Oise Drive List $1500 . 1^273 
H P 72254 Graphics P letter L i si $2050 $1845 

H P 8516K Memary Module Lis t $395.I3SS 

H P-85 Application Pac s Standard Lis t $95. $85 
Serial (RS-232C) Interface Module List $395.. $355 
GPIQ Iriterface Module List $495 $445 


HP-125 $3089 


HP-41 CV with five times 
more memory 

built in. 

List $325 

m9 

HP-41C 

List $250 

$189 



HP-83 $1695 


Pc 
l^S 
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omputer 
ystems 


609 Butternut Street 
Syracuse, N.Y. 13208 

(315) 475-6800 

Prices dq not include shipping by LPP5- All 
pricei and offers subject to change without 


In hardware terms, collisions occur 
when a player image coincides with 
another image. Thus, the collision bit 
will not be set until the part of the 
screen showing the collision is drawn. 
This means that collision detection 
might not occur until as many as 
16 ms have elapsed since the player 
was moved. The preferred solution is 
to execute player motion and colli¬ 
sion detection during the vertical- 
blank interrupt routine. In this case, 
collision detection should be checked 
first, then collisions cleared, then 
players moved. Another solution is to 
wait at least 16 ms after moving a 
player before checking for a collision 
involving that player. 


Using Player-Missile Graphics 
There are a number of steps 
necessary to use player-missile 
graphics. First, you must set aside an 
area of RAM (random-access 
read/write memory) as a player- 
missile area and tell the computer 
where it is. If you use single-line 
resolution, this area will be 1280 
bytes long; if you use double-line 
resolution, it will be 640 bytes long, 
A good practice is to use the memory 
area in front of the display area at the 
top of the computer s available RAM. 
The layout of the player-missile area 
is shown in figure 2, 

The pointer to the beginning of the 
player-missile area is labeled 


Listing 2i An Atari BASIC program that draws a player on the screen and allows the 
user to move the figure with a joystick. 


player-missQe base pointer 
OS top oi RAM pointer 
RAM shadow of DMACTL register 
CTIA graphics control register 
horizontal position ol PO 
shadow of player 0 color 
set background color to black 
BASIC's player horizontal position 
BASIC's player vertical position 
get RAM 2 K below top of BAM 
tell ANTIC where PM RAM is 
keep track of PM RAM address 
enable PM DMA vrith 2-1 ine res 
enable PM display 
declare horizontal position 

this Icxjp clears player 


this loop draws the player 


make the player pink 
read joystick 
ii inactive, try again 

210 IF A - 11 THEN X = X -1 :POK£ HPOSP0,X 
220 IF A = 7 THEN X ^ X + l:POKE HPOSP0,X 
230 IF A <>13 THEN GOTO 280 
240 FOR 1 = 8 TO 0 STEP - 1 
250 POKE MYPMBASE + 512 + Y + LPEEK 
(MYPMBASE + 511+Y + I) 

260 NEXT I 
270 Y-Y + 1 

280 IF A<> 14 THEN GOTO 190 
290 FOR 1 = 0 TO 8 

300 POKE MYPMBASE + 511 + Y +1,PEEK 
(MYPMBASE + 512 +Y + D) 

310 NEXT I 
320 y = Y-i 
330 GOTO 190 


1 PMBASE = 54279:REM 

2 RAMTOP = 106:REM 

3 SDMCTL = 559:REM 

4 GRACTL = 53277:REM 

5 HPOSPO = 53248:REM 

6 PCOLR0 = 704:REM 

10 GRAPHICS 0:SETCOLOR 2,0,0:HEM 
20 X=100:REM 
30 Y = 48:BEM 

40 A = PEEKCRAMTOP) - BiREM 
50 POKE PMBASE,A:REM 
60 MYPMBASE-256‘A :REM 
70 POKE SDMCTL,46:H£M 
80 POKE GRACTL,3rREM 
90 POKE HPOSPO, 100: REM 
100 FOR I = MYPMBASE + 512 TO 
MYPMBASE + 640:REM 
no POKE 1,0 
120 NEXT I 

130 FOR I = MYPMBASE + 512 + Y TO 
MYPMBASE + 518+ Y 
140 READ A:REM 
150 POKE LA 
im NEXT I 

170 DATA 8,17,35,255.32,16,8 

180 POKE PCOLRO,88:R£M 

190 A = STlCKfO):REM 

200 IF A = 15 THEN GOTO 190: REM 


324 November 19JI1 © BITTE FubHutiora Inc 


































H 

I 

E 


CQIYIPJTHQI^ilCS 


N 

C. 


ISINESS 100 PROGRAM UST 


EVERYTHING FOR YOUR TRS- 80 * • ATARI* • APPLE* • PET* • 

a 1 IrMieTtiiirlf ol the RAdlo Sliuli DlvkiDn al Jindy Corp. *- It j |rA4emarL Aluri tnc. -> ‘Apple k a Iridenurli of Apple Carp. - ‘Pet ii i trjilemirli of CoinnHidwe 

BUSINESS PAC 100 

100 Ready-To'Run 
Business Programs 



^ 3().Day money 
So/hwore 


(ON CASSETTE OR DISKETTE) Includes 110 Page Users Manual 5 Cassettes (Or Diskettes) 

Inventory Control.Payroll.Bookkeeping System.Stock Calculations. 

Checkbook Maintenance.*.* Accounts Receivable.... Accounts Payable. 


1 RULE7B 

2 AHMUl 

3 DATE 

4 DAYYEAR 

5 LEASEJMT 

6 BREAKEW 

7 DEPRSL 

8 DEPRSV 

9 DEPRDB 

10 DEPRDDB 

11 TAXDEP 

12 CHEC1^2 

13 CHECKBKl 

14 MORTGAGE/A 

15 MOLTMOM 

16 SALVAGE 

17 RRVARIM 

18 RRCOMST 

19 EFFECT 

20 FVAL 

21 PVAL 

22 LOANPAV 

23 REGWrm 

24 SIMPDISK 

25 DATEVAL 

26 AHJHCJDEF 

27 MARKUP 

28 Slr^KFOriD 

29 BONDVAL 

30 DEPLETE 

31 BLACKSH 

32 STOCVALl 

33 WARVAL 

34 BOMDVAL2 

35 EPSEST 

36 BETAALPH 

37 SHARPE! 

38 OFTWRJTE 

39 RTVAL 

40 EXFVAL 

41 BAYES 

42 VALPRINF 

43 VAb^DIMF 

44 UnUTY 

45 SIMPLEX 

46 TRANS 

47 EOQ 

48 QtJEUEl 

49 CVP 

50 CONDPROF 

51 OPTLOSS 

52 FQU OQ 

NAME 

53 FQEOWSH 

54 FQEOQPB 

55 QUEUEGB 

56 NCFANAL 

57 PROFIND 
50 CAPl 


Interest Apportionment by Rule of the 7B’s 

Annuity computation program 

Time Iwtween dates 

Day of year a particular date falls on 

Interest rate on Jease 

Breakeven analysis 

Straightline depreciation 

Sum of the digits depreciation 

Declining balance depreciatlcin 

Doubie declining balance depreciation 

Cash flow vs. depreciation tables 

Prints NEBS checks along with daiiy register 

Checkbook maintenance program 

Mortgage amorUiatton taWe 

Computes time needed for money to double, triple, 

Determines salvage value of an investment 

Rate of return on investment with variable infkws 

Rate of return on investment with constant Inflows 

Effective interest rate of a loan 

Future value of an investment (compound interest) 

Present value of a future amount 

Amount of payment on a ban 

Eguai withdrawals from investment to leave 0 over 

Simple discount analysis 

Equivalent & nonequivalent dated values for oblig. 

Present value of deferred annuities 

% Markup analysis for Items 

Sinking fund amortization program 

Value of a bond 

Depletion analysis 

Black Scholes options analysis 

Expected return on stock via discounts dividends 

Value of a warrant 

Value of a bond 

Estimate of future earnings per share for company 

Computes alpha and beta variables for stock 

POrtfolb selection model i.e. what stocks to hold 

Option writing computations 

Value of a right 

Espected value analysis 

Bayesian decisions 

Value of perfect information 

Value of additional information 

Derives utJiity function 

Linear programming solution by simplex method 
Transportation method for linear programming 
Economic order quantity inwntory model 
Single server queueing (waiting line) model 
CoSt-voluiTk&profiit analysis 
ConditiDnal profft tables 
Opportunity loss tables 

Fotfid quorrtity ecorkomic order quantity model 

DESCRIFTION 

As above but with shortages permitted 

As above but with quantity price breaks 

Cost benefit waiting line analysis 

Net cash flow analysis for simple investment 

Profitability irkdex of a project 

Cap. Asset Pi-, Modd ana^s of project 


etc 


59 

WACC 

60 

COMPBAL 

61 

DISCBAL 

62 

MERGANAL 

63 

RNRAT 

64 

NPV 

65 

PRiNDLAS 

66 

PRINDPA 

67 

SEASIND 

68 

TIMETR 

69 

TIMEMOV 

70 

FUPRINF 

71 

MAILPAC 

72 

LETWRT 

73 

SORT3 

74 

LABEL 1 

75 

LABEL2 

76 

BUSSUD 

77 

T1MECLCK 

78 

ACCTFAY 

79 

INVOICE 

80 

INVENTS 

81 

TELTHR 

02 

TIMUSAN 

03 

ASSIGN 

84 

ACCTREC 

05 

TERMSPAV 

86 

PAYNET 

87 

SELLPR 

88 

ARBCOMP 

89 

DEPRSF 

90 

UPSZONE 

91 

ENVELOPE 

92 

AOTOEXP 

93 

INSRLE 

94 

PAYR0LL2 

95 

D1LANAL 

96 

LOANAFFD 

97 

RENTPRCH 

98 

SALELEAS 

99 

RRCONVBD 

100 

PORTVAL9 


Weighted average cost of capital 

True rate on Joan with corrpenflating bal- required 

True rate on discounted loan 

Merger analysis computations 

Rnanclal ratios for a firm 

Net present value of project 

Laspeyres price index 

Paasche price index 

Constructs seasonal quantity indices for company 
Time senes analysis linear trend 
Time series anatysls moving average trend 
Future price esUmation with inflation 
Malting list system 

Letter writing system links with MAILPAC 
Sorts list of names 
Shipping label maker 
Name label maker 

DOME business bookkeeping system 
Computes weeks total hours from timeclock irifo. 

In memory accounts payable system storage permitted 
Generate invoice on screen ar>d print on printer 
In menwry inventory control system 
Computerized telephone directory 
Time use analysis 

Use of assignment algorithm for optimal job assign. 

In memory accounts receivahle system storage ok 

Compares 3 methods of repayment of bans 

Computes gross pay required for given net 

Computes selling price for given after tax amount 

Aitiitrage compulations 

Sinking fund depreciation 

Rnds UPS zones from zip code 

Types envelope including return address 

Automobile expense analysis 

Insurance policy Ole 

In memory payroll system 

E)ilutJon analysis 

Loan amount a borrower can afford 

Purchase price for rental property 

Sale leaseback an^ilysis 

Investor s rate of return on convertable borrd 

Stock market portfolio storagevaluation program 


□ CASSETTE VERSION »99.95 

□ DISKETTE VERSION $99.95 

□ TRS-80* MODEL D VERSION $149.95 

ADD $X00 FOR SHIPPING IN UPS AREAS 
ADD KOO FOR CO,D, OR NON-UPS AREAS 
ADD $5.00 OUTSIDE U.S.A, CANADA & MEXICO 

iCQITIPJTHQI^ICSe 


toll 









50 N. PASCACK ROAD 
SPRING VALLEY, NEW YORK 10977 



hour 
o A ORD^*^ 
line 

(914) 425-1535 















PMBASE, Because of mterna] limita¬ 
tions of the ANTIC device (a custom 
integrated circuit in the Atari com¬ 
puters), PMBASE must be on a 
1 K-byte boundary for single-line 
resolution, or a 2 K-byte boundary 
for double-line resolution* If you elect 



Figure 4: Use of a player as a special sym- 
hoi This can be done because players and 
missiles are superimposed over whatever 
text or graphics are in effect. 


to use less than four players or none 
of the missiles, the areas of memory 
set aside for the unused objects may 
be used for other purposes* Once you 
decide where your player-missile area 
will be, you inform ANTIC of this by 
storing the page number of PMBASE 
into the PMBASE register in ANTIC. 

The next step is to clear the player 
and missile areas by storing zeros into 
all locations in the player-missile 
memory area. Then draw the players 
and missiles by storing image data 
into the appropriate locations in the 
player-missile area. 

Next, set the player parameters by 
setting the player color, horizontal 
position, and width registers to their 
initial values* If necessary, set the 
player/playfield priorities* Inform 
ANTIC of the vertical resolution 
desired by setting bit D4 of register 
DMACTL (shadowed at SDMCTL) 
for single-line resolution and clearing 


Listmg 3: An Atari BASIC program to create a pseudoplayer with increased resolution. 
See the and figure 3 for details. 


1 RAMTOP=106:REM 

2 PMBASE = 54279: REM 

3 SDMCTL-559: REM 

4 GRACTL = 53277: REM 

5 HPOSPO = 53248:REM 

6 PCOLRO = 704:REM 

7 SIZEP0 = 53256: REM 

8 GPRIOR = 623:REM 
10 GRAPHICS? 

20 SETCOLOR 4,8,4 
30 SETCOLOR 2,0,0 
40 COLORS 
50 FOR Y = 0TO 79:REM 
60 PLOT0,Y 
70 DRAWTO 159.Y 
80 NEXTY 

90 A-PEEK(RAMTOP)-20:REM 
100 POKE PMBASE,A 
110 MYPMBASE = 256‘A 
120 POKE SDMCTL, 46 
130 POKEGRACTL,3 
140 POKE HPOSPO JOO 
150 FOR I - MYPMBASE + 512 TO MYPMBASE 
+ 640 

160 POKE 1,255: REM 
170 NEXTl 
180 POKE PCOLRO,88 
190 POKE SIZEP0,3:REM 
200 POKE GPRIOR,4:EEM 
210 COLOR 4 
220 FOHY = 30TO40 
230 PLOTY + 22,Y 
240 DRAWTO y +43,Y 
250 NEXTY 


OS top of RAM pointer 
ANTIC pldyer-missile RAM 
pointer 

shadow of DMACTL 
CTIA graphics control register 
horizontal position register of PO 
shadow of player 0 color 
register 

player width control register 
priority control register 


this loop fills the screen 


must back up further for GR.7 


make player solid color 


set player to quadruple width 
set priority 


the bit for double-line resolution* 
Finally, enable the players by setting 
the appropriate bits in DMACTL. Be 
careful not to disturb the other bits in 
DMACTL, A sample BASIC program 
for setting up a player and moving it 
with the joystick is given in listing 2. 

Once players are displayed, they 
can be difficult to remove from the 
screen because the procedure by 
which they are displayed involves 
several steps. First, the ANTIC in¬ 
tegrated circuit retrieves player- 
missile data from the player-missile 
area RAM {if such retrieval is enabled 
in the DMACTL register). Then AN¬ 
TIC ships the player-missile data to 
the CTIA integrated circuit (if such 
action is enabled in the GRACTL 
register), CTIA displays whatever is 
in its player and missile graphics 
registers {GRAFPO through GRAFP3 
and GRAFM)* Many programmers 
attempt to turn off player-missile 
graphics by clearing the control bits 
in DMACTL and GRACTL, This 
only prevents ANTIC from sending 
new player-missile data to CTIA; the 
old data in the GRAF(X) registers will 
still be displayed* To completely clear 
the players, the GRAF(X) registers 
must be cleared after the control bits 
in DMACTL and GRACTL have 
been cleared* A simpler solution is to 
leave the player up, but set its 
horizontal position to zero. Of 
course, if this solution is used, AN¬ 
TIC will continue to use DMA to 
retrieve player-missile data, wasting 
roughly 10,000 machine cycles (about 
10 ms) per second. 

Uses 

Player-missile graphics allow a 
number of special capabilities* They 
are of great value in animation* They 
do have limitations: there are only 
four players and each is only 8 bits 
wide. If you need more bits of 
horizontal resolution, you can always 
fall back on playfield animation. But 
for high-speed or quick-and-dirty 
animation, player-missile graphics 
work very well. 

It is possible to bypass ANTIC and 
write player-missile data directly into 
the player-missile graphics registers 
(GRAFP(X)) in the CTIA integrated 
circuit. This gives the programmer 
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Get on 



in floppies with new 



TRAK — the way to go— in floppy disk drives, 

Whether you are just setting up your com¬ 
puter system, expanding it, or re-equipping — 
make it TRAK, 

With TRAK you get the finest of industry- 
standard disk drives, custom electronics and 
custom cabinetry. In your choice of office 
beige or silver gray. And other options like 
door locks, front bezels, write-protect switch, 
extender card and more. 

Drives with the industry's fastest access time 
^— from 3 to 5 ms* With up to 9200 hours 
MTBF. 40, 77, 80 track. Single or double den¬ 
sity. Single or double sided. Up to 1.6 Mega- 
B^e capacity* Single, dual or triple cabinets. 
With or without power supplies* And a TRAK 
exclusive — dual LED panel indicators for 
Power-On and In-Use. Convenient — as you 
know if youVe ever left things “on” for long 
periods without realizing it. Compatible with 
TRS-8(f®, Heath/Zenith, Northstar, Apple IF 
and most S-100 based systems* 

Custom electronics — custom transformers 
— for llOVAC or 220VAC, 50 or 60 Hz. Fused 
for protection. With regulation for low rip¬ 
ple and constant output even with input vari¬ 
ation. Quiet convection cooling through vents 
on all cabinet sides without the need of noisy, 
bothersome fans. 

Low prices. Complete 5^" drives list as low 
as $399, complete drives as low as $899 list. 
And your TRAK dealer gives you the best of 
everything — in price and service, in or out of 
warranty. Standard TRAK warranty is 90 
days; 12 month extension available at extra 
cost. Check your dealer now for the right 
TRAK in disk drives — TRAK. 


' from $399 list 
8 ' from $899 list 


51/4" & 8 

disk drives 


For the name of your nearest dealer and 
full details, Call Toll-Free 1-800-323-4853 



S25 



or write: International inquiries invited. 

Deaierships availabie. 

microcomputer corp. 

1511 Ogden Ave., Downers Grove, IL G0516 

TRS-80 is a registered trademark of Rad^o Shack, a Tandy Company 
® Apple II is ft registered trademark of the Apple Computer Company 



$ 25 ) INTRODUCTORY 
^ FACTORY REBATE 

Buy from your TRAK dealer, then mail copy 
of sales receipt with TRAK serial number 
and this coupon to TRAK. We will rebate 
$25 direct to you as our way of welcoming 
you to the TRAK drive family. 

I Name_ 

I Address—^_ 

I City_^ State^_Zip_ 


Offer expires Nov. 30, 1981 Limit one rebate per cus- 
to mor. Off 0 r void where prohi bi ted. _ I 


Circle 414 on Inquiry card. 


BYTE November 19S1 327 













































more direct control over player- 
missile graphics. As a result, it also 
increases his or her responsibilities* 
The programmer must maintain a bit¬ 
map of the player-missile data and 
move it into the graphics registers at 
the appropriate times. The 6502 must 
therefore be slaved (ie: synchronized 
to and triggered by) to the screen 


drawing cycle. This is a clumsy 
technique that offers minor perfor¬ 
mance improvements in return for 
major programming efforts* The pro¬ 
grammer who bypasses the hardware 
power offered by ANTIC must make 
up for it with his or her own sweat. 

Player-missile graphics offer many 
capabilities in addition to animation. 


player (PINK); SET BY 
LINES 50-200 



background(LIGHT BLUE); 
SET BY LINE 20 OF LISTING 3 


PLAYFIELD { SLACK); 

SET BY LINES 40-80; OVERWRITES 

player because it has higher 

PRIORITY 


BACKGROUND DRAWN BY LINES 
210-250; SHOULD BE BLUE BUT IS 
pink because player has 

HIGHER PRIORITY OVER BACK¬ 
GROUND 


PART OF SAME PLAYER 


Figure 3: Playing tricks with the video display to achieve higher player resolution. This 
technique works by manipulating the relative priorities of the playfield, players, and 
background. See the text and listing 3 for details. 


Listing 4; An Atari BASIC program to create a player in the shape of an integral sign. 
See figure 4, 


1 RAMTOP-106:REM 

2 PMBASE = 54279:REM 

3 SDMCTL = 559:REM 

4 GRACTL = 33277 :REM 

5 HPOSPO = 5324e:REM 

6 PCOLR0 = 704:REM 

10 GRAPHICS 0:A = PEEKCRAMTOP) - 
16:REM 

20 POKEPMBASE.A 
30 MYPMBASE = 256*A 
40 POKE SDMCTL,62 
SO POKEGRACTL,3 
60 POKE HPOSPO, 102 
70 FOB I = MYPMBASE + 1024 TO 
MYPMBASE+1280 
80 POKE 1,0 
90 NEXT I 

100 POKE PCOLRO, 140 
110 FOR 1 = 0 TO IS 
120 READX 

130 POKE MYPMBASE + 1100 + I,X 
140 NEXT I 

150 DATA 14,29,24,24,24,24,24,34 
160 DATA 24,24,24,24,24,24,184,112 
170 r ":REM 
180 POSITION 15,6 
190 rxdx" 


OS top of RAM pointer 
ANTIC player-missile BAM pointer 
shadow of DMACTL 
CTTA's graphics control register 
horizontal position register of PQ 
shadow of player 0 color register 

must back up for 1-line resolution 


clear screen 


Players are an excellent way to in¬ 
crease the amount of color in a 
display* The four additional color 
registers provided allow four more 
colors on each line of the display. Of 
course, the S-bit resolution does limit 
the range of their application. 

There is a way around this limita¬ 
tion that can sometimes be used* 
Take a player at quadruple width and 
put it onto the screen. Then set the 
priorities so the player has lower 
priority than a playfield color* Next, 
reverse that playfield color with 
background, so the apparent back¬ 
ground color of the screen is really a 
playfield color* The player disappears 
behind this new false background* 
Cut a hole in the false background by 
drawing true background on it. The 
player will show up in front of the 
true background color, but only in 
the area where true background has 
been drawn. In this way, the player 
can have more than 8 bits of horizon¬ 
tal resolution, A sample program for 
doing this is given in listing 3. This 
program produces the display shown 
in figure 3, 

Another application of player- 
missile graphics is for special 
characters* There are many special 
types of characters that cross vertical 
boundaries in normal character sets. 
One way to deal with these is to 
create special character sets that ad¬ 
dress this problem* Another way is to 
use a player. Subscripts, integral 
signs, and other special symbols can 
be done this way* A sample program 
for doing this is given in listing 4. 
This program produces the display 
shown in figure 4. 

A particularly useful application of 
players is for cursors. With their 
ability to smoothly move anywhere 
over the screen without disturbing the 
contents, they are ideally suited for 
such applications. The cursor can 
change color as it moves over the 
screen to indicate what it has under it. 

Player-missile graphics provide 
many capabilities. Their uses for ac¬ 
tion games as animated objects are 
obvious. They have many serious 
uses as well* They can add color and 
resolution to any display* They can 
present special characters. They can 
be used as cursors* Use them.B 
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L- GRAPHICS 


512x240 RESOLUTION 


For Z-89 & Superbrain"*' 

And soon for TRS-80® MODEL II 


XCElI^GRAPHICS unit — A completely assembled hardware retrofit package providing high resolution graphics 
display, normal video display or both displays simultaneously. $895.00 



$175.00 

XCEL™ GRAPH PLOTTER-Choice ot four represeti- 

I aliens (Hn©, graph, histogram, bar graph and 
scalier plol) with automatic annotation of axes 
and automatic seating lhal allows any numbef 
of functions to be displayed on one set of axes 
All callable from your programs. ^ 


$175.00 

SYMBOL GENERArOR-Subroulines to 
generaie characters ar>a strings with bold 
face, and 90®riotalion options, circles, arcs, 
veciofs, reel angles, area lills wilh reverse 
video option All callable from your programs 




$395.00 

XCEL™ SURFACE PLOTTER-Truepeispecliveview, 
wilh full hidden tine rernoval, of curved 
surfaces from a user defined viewpoint 
callable from your programs ^ 

$395.00 

XCEL^“ GRAPHICS TERMINAL—Emulates a subsel 
of I he Tektronix® 4010 Senes Graphics 
Terminal functions. Simple menu-driven key¬ 
board commands for configuraiion and dot' 
dash and erase mode vectors. 


$345,00 

2-D GENERATOR—User accessible rou¬ 
tines for creation, ediling and viewing "wire¬ 
frame" obfects from any angle and in any 
orientation with scaling ‘zoom" and a graphics 
editor 



XCEL^*^ software packages operate under CPM ® and utilize the Microsoft parameter passing mechanism for 
compatibility with high level languages, such as BASICh FORTRAN, COBOL, PLt. and PASCAL. XCEL software can be 
loaded into high memory and called from your programs or integrated directly into your programs through use of the 
Microsoft linking loader. 

FOR ADOITONAL PRODUCT INFORMATION (800) 421-1423 

IN CONTINENTAL U.S. CALL TOLL FREE: IN CALIFORNIA CALL 

Circle 241 on Inquiry card. (213) 320-6604 

.<^_5^^MAXTEK|II\IC. 2908 Oregon Court,Torrance, CA 90503 

Superbrain-TrsdeinafK. Iniertec Oala Sy.s}efiis. Teklronlx-reflisiefed Irademark, Texlronbc, Inc. CPM-regislered ifademarx. D^ltaf Research TRS-SO-reglslered trademark, Tandy Corp 









Appendix A: Selected Hardware Registers in the Atari 400/800 






Shadow Register 



Hardware Register 




(if any) 




Location 


Location 

Symbolic 


Hex a- 


Symbolic 

Hexa¬ 


Name 

Function 

decimal 

Decimal 

Name 

decimal 

Decimal 

COLBK 

Color Luminance of Background 

001A 

53274 

COLOR4 

2Ce 

712 

COLPFO 

Color Luminance of Playfield 0 

D016 

53270 

COLORO 

2C4 

708 

COLPF1 

Color Luminance of Playfield 1 

0017 

53271 

COLOR 1 

2C5 

709 

COLPF2 

Color Luminance of Playfield 2 

0018 

53272 

COLOR2 

2C6 

710 

COLPF3 

Color Luminance of Playfield 3 

D019 

53273 

COLORS 

2C7 

711 

COLPMO 

Color Luminance of Player-Miss lie 0 

D012 

53266 

PCOLRO 

2C0 

704 

COLPM1 

Color Luminance of Player-Miss He 1 

D013 

53267 

PCOLR1 

2C1 

705 

COLPM2 

Color Luminance of Player-Missile 2 

0014 

53268 

PCOLR2 

2C2 

706 

COLPM3 

Color Luminance of Player-Missile 3 

D015 

53269 

PCOLR3 

2C3 

707 

DMACTL 

Direct Memory Access (DMA) Control 

0400 

54272 

SDMCTL 

22F 

559 

GRACTL 

Graphic Control 

0010 

53277 




GRAFM 

Graphics for all Missiles 

D011 

53265 




GRAFPO 

Graphics for Player 0 

oooo 

53261 




GRAFP1 

Graphics for Player 1 

DOOE 

53262 




GRAFP2 

Graphics for Player 2 

OOOF 

53263 




GRAFP3 

Graphics for Player 3 

0010 

53264 




HiTcn?— 

Collision Clear 

D01E 

53278 




HPOSMO 

Horizontal Position of Missile 0 

D004 

53252 




HPOSM1 

Horizontal Position of Missile 1 

0005 

53253 




HPOSM2 

Horizontal Position of Missile 2 

0006 

53254 




HPOSM3 

Horizontal Position of Missile 3 

Coot 

53255 




HPOSPO 

Horizontal Position of Player 0 

oooo 

53248 




HPOSP1 

Horizontal Position of Player 1 

D001 

53249 




HPOSP2 

Horizontal Position of Player 2 

0002 

53250 




HPOSP3 

Horizontal Position of Player 3 

D003 

53251 




MOPF 

Missile 0 to Playfield Collisions 

DOOO 

53240 




MOPL 

Missile 0 to Player Collisions 

Dooa 

63256 




M1PF 

Missile 1 to Playfield Collisions 

D001 

53249 




Ml PL 

Missile 1 to Player Collisions 

D009 

53257 




M2PF 

Missile 2 to Playfield Collisions 

D002 

53250 




M2PL 

Missile 2 to Player Collisions 

DOOA 

53258 




M3PF 

Missile 3 to Playfield Collisions 

D003 

53251 




M3PL 

Missile 3 to Player Collisions 

DooB 

53259 




POPF 

Player o to Playfield Collisions 

0004 

53252 




POPL 

Player 0 to Player Collisions 

oooc 

53260 




P1PF 

Player 1 to Playfield Cotlisions 

0005 

53253 




PI PL 

Player 1 to Player Collisions 

oooo 

53261 




P2PF 

Player 2 to Playfield Collisions 

0006 

53254 




P2PL 

Player 2 to Player Collisions 

OOOE 

53262 




P3PF 

Player 3 to Playfield Collisions 

0007 

53255 




-PSPL - 

Player 3 to Player Collisions 

DOOF 

53263 




PMBASE 

Player Missile Base Address 

D407 

54279 




PRIOR 

Priority Select 

D01B 

53275 

GPRIOR 

26F 

623 

SIZEM 

Sizes for all Missiles 

DOOC 

53260 




SIZEPO 

Size of Player 0 

0008 

53256 




SIZEP1 

Size of Player 1 

0009 

53257 




SIZEP2 

Size of Player 2 

OOOA 

53258 




SIZEP3 

Size of Player 3 

OOOB 

53259 






Make this a COMPUTER CHRISTMAS f»r yoar child. 


The original WORDDANCE stories for CHILDREN feature animated words and 
graphics. Introduce your child to the computer and encourage reading too. 

Titles: (1J "The Cat" (2) "The Hat With All That" (3) "The Tooth fairy's Train" (4} 
"Chrys Hates Computers" {5l "Which is Lefty Which is Right?" {6l "The Spelling 
Bee Mystery" 

And introducing The Jonathan and Pandora Science Fantasy Series: (7) "The 
4-D Glasses" (8) "Pandora's Telering" (9) "The History Test" (10I "Jonathan 
and the Cave Boy." 

Titles HMIO) (Ages 6-12) available for TRS 80 16K and Apple II 1 6K, 

Cassette $24,95 (Includes all ten stories) 

Disk $29.95 (Includes all ten stories) 

Sv^^y makeundm^eL Negative Entropy 

Send ehtck or M.O. loi p 

Vernon, CTT 06064 
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INCREDIBLE? BELIEVE IT! 



Odntex 6000 


PRINTERS 

150 cps bidirectjona[-9x9 dot matrix, quietized 
case, 136 coi, vertical form control and many 
other functions S11Q^ 

We feel this printer offers 'PiiaJ 

the best price/performance ratio available. 

RS-Z32 serial to 19,200 baud x-on, x-oft add $40 

r YiJ ^ Teletype 40, 300 LPM-typewriter quality, RS- from Only 
232 interface. This qual ity printer is available in many S292B 
configurations including forms access, quietized case, etc. 

Teletype 43 from S995 

Teletype AP-200, 340 cps dot matrix (sim ilar to Data Prod M-200) $2799 

NECSpmwnter-55cps. bidirectional, letter quality 

R.O. $2560 KSR $2799 

DIABLO &3D-40 cps, bidirectional, daisy wheel, plot/graph $2449 

QUME Sprint 9/45 cps, daisy wheel $2226 

C. ITOH Starwriter, 25 cps, daisy wheel $1575 

C. ITOH Slarwriter. 45 cps, daisy wheel SI 849 

EPSON MX-aO, 80 cps, 9x9 do! matrix SCALL 

ANA0EX 9500/9591 . up to 200 ops, high resolution dot $1349 

OKIDATA Microline BO. BO cps. 9x7 dot matrix $495 

Mi CTO line 82 A > bidirectional, friction/pin feed $599 

Micfoline 63A, bidirectional 120 cps, uses 15' ' paper $675 

Tl-ei0,150 cps, Basic $1449 

Package-Compressed print, vertical form control $1630 

CENTRONICS 704-9,100 Cps, 9x9 dot matrix, 132 col, RS-232 SCALL 
704-11,180 cps, 9x9 dot matrix, 1 32 col, parallel SCALL 
730,100 cps, 7x7 dotmatrix, same as R.S, LPII SCALL 

739 lODcps, nx9 dot matrix, FULL GRAPHICS SCALL 

OEC LA-34 $1085 

IDS46QG $392 

S-100 SPECIALTIES 

DP/Z-SOA, CPU, 64K ram, floppy 
cont., RS-232 port,S-100 IEEE, 8 slot 
inAdds terminal, inc. CP'M 2.2 SCALL 


8” DISK DRIVE SALE 

8’'SHUGARTSA801R S450 B" SHUGART SA S51R $669 2for$12B9 
QUME DATATHACK 3 $625 2 tor $1199 

Enclosure, power supply tor2 B' drives A&T $299 

NNC industrial grade enclosure tor 2 drives with P.S. S445 

MORROW Discus 2D + CP/M , MICROSOFT BASIC $950 

Discus2 + 2 + CP/M >»' , MICROSOFT BASIC $1195 

HARD DISK SPECIALS ust only 

CORVUS10MB and controller $5350 Scall 

2DMB and controller $6450 $call 

Constellation Network Multiplexer and Mirror Video Tape Disk Backup 
MORROW 26MB -i-controller-h CP/M 2,2'^'. M basic $4495 $3821 

controller, COC Hawk Drive [5 fix, 5 rem) $7995 $6795 

' controRer, Western Dynex (5 fix, 5 rem) $5995 $5099 

Wincheste r 5 V4 d rives complete with case, cable, 
sohvt/are, S-100 controller. Adapter avail, for use with 
^P XCOMF any Z-BO system. Cartridge drive controllers avail, 

8MB Q u an tity d i sco u nts aval la b le! $2898 

10MB $3398 


S33-33M6 Drive and Controller 
S66-65MB Drive and Controller 


54468 

S5925 


mmM 




Delta has Winchester based networks of up to 16 users available. 
" [Group Cali US for best prices on these high 



Systems 


2200 
2065C 
281OA 
2422A 


quality 2nd 

generation boards and systems, 

California These high quality, reliable products have made CCS 
Com p li ter dcfacto t n d u s try sta n dar d f 0T S - 10 0 p ro d ucts 

Systems Assembled and tested: list only 

H.D. Mainframe. 20 a. P.S., 12 slot MB $434 $359 

64K dynamic RAM/Bank Select $720 $580 

Z-80 GPU, serial port, ROM monitor $310 $259 

Floppy Cont CP/M 2.2, ROM monitor $425 $345 

; 8Q0Q DT —w/64k. 1 .2 MB 8" floppies, 2 serial, 3 par. CPM 2 2 SCALL 
FULL 2 YEAR WARRANTY! 

z-aocpu $310 

02 Disk controller $354 

iMir-prtwvrr DynaHiii: Ha™ S64B 

yniWKUbT I fc fyLL syste ms AVAILABLE 

SUPERBRAIN Scall 

Similar savings on the full lines of CCS, SSM, NNC, MORROW, DELTA, 

NORTHSTAR, ITNACA INTERSYSTEMS. GDDBOUT, NEC. TELEVIDEO, IMS 
ZENITH, ADDS. DEC. DATA GEN.. ATARI. DYNABYTE. _ _ 


PRIAM 8 ' and 14' Winchester/tape subsystems avail. 

We carry the full line of ADES disk and tape controllers and subsystems. 

FULLY CONFIGURED BUSINESS SYSTEMS 

The following are some examples of the fully assembled and tested business 
and scientific computer systems which we offer. Alt include 64K bytes 
RAM, Z-80A 4mh CPU. We offer a full line of quality, tested software, 
Della TVD w/1 .2 Mb floppy drives, 2 serial. 3 parallel ports SCALL 

Delta 1004 w/10 MB hand disk.l MB floppy, 6 serial, 3 parallel ports SCALL 
CCS 221 OA w/floppy controller, 1 serial port $1849 

CCS 30D-1A vk//1.2MB floppy drives. 2 serial, 2 parallel ports $4849 

CCS 400-1A vw/1 0MB hard disc, 2 serial, 2 parallel ports $6999 

NND 80 w/1 MB floppy drives, 2 serial, 3 parallel ports S3999 

NNC flow W/.5M8 floppy, 8 4MB hard disc, (OASIS optional) $6693 

ALTOS single and multi-user systems Scall 

MDRRDW Decision 1. MICROSOFT basic, UNIX Seal! 

Y FROX Desktop a3mpuler’64K. 2 lloppys, [CP/M AVAIL.) 

List $2995 SCALL 

We offer multi-user networks by DELTA PRODUCTS, DISCOVERY, TELEVIDEO. 
MU5YS, IMS, DIGITAL, MICROSYSTEMS 

TERMINALS 


AMPEX DIALOGUE 30.80 

TELEVIDEO 910 C (mulli-temiinal) 

$699 

$CALL 

$599 

920 C 

$1030 

$789 

9S0C 

$1195 

$989 

soRaciQi2a 

$995 

$729 

HAZELTINE ESPRIT 

$745 

$669 

DEC VT-100 

$2050 

$1575 


Similar savings tor our HA2ELT1NE and LEAR SIEGLER lines 

LOOK HERE! ampex 

Call u s fo r AL L y 0 u r soft wear needs Dial ogue 80 

SYSTEMS HOUSES & EDUCATIONAL INSTITUTIONS. & 
GOVERNMENT AGENCIES GIVEN SPECIAL CONSIDERATION. 



ALL OF DUB PERIPHERALS CAN BE CONFIGURED FOR RADIO SHACK® MODEL II 


DEALER and INTERNATIONAL INQUIRIES WELCOME 

WASHINGTON COMPUTER SERVICES 

an affiliate of ((( SHINCXQN UV 1912 

''^'ELECTRIC CQmPHNV'" 

iNCOn^ik^TCD 

CUSTOM COMPUTER ROOM WIRING SINCE 196D 

97 Spring Street 

New York, N,Y. 10012 

Hours: 8AM-5:30PM (EST)Mon,-Fri. 

TO ORDER: CALL OUR TOLL-FREE NUMBER: 
ir (800) 221 -5416 * In N .Y. State and for 
technical intormation call 1-(212) 226-2121 

For fast delivery, send certified checks, money order or 
call to arrange direct bank wire transfers. Personal or 
company checks require two to three weeks to clear All 
prices are mail order only. Prices subject to change 
without notice; call for latest prices. Prices include 3% 
cash discount N Y, residents add sales lax 

Quaniex is a trademark of North Atlantic Industries. Inc _ 


Radio Shack ^ is a trademark ol the Tandy Corp. 

CP/ M IS 3 1 rad emark of Digital R esearc h MWi n|||||pr| 
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Appendix B: Functional Specification of Selected Atari 400/800 Hardware Registers 

The foHowing charts give the functions of the registers listed in Appendix A on a bit by bit basis. Although this information is not necessary 
to the understanding of the article, it is given for the benefit of advanced programmers who want to exercise complete control over the 
player-missile graphics. This information is excerpted from the Afar/ Personal Computer System Operating System User's Manual and Hard¬ 
ware Manual (part C016555), which contains complete technical information on this and other aspects of the Atari 400 and 800 computers, 
This user's manual can be purchased from Atari Customer Service, 1346 Bordeaux Dr, Sunnyvale CA 94086; the price is S27 plus S3 ship¬ 
ping and handling (California residents must add evi % tax). 

COLBK (Background Cotor): This address writes data to the Background Color-Luminance Register. 


Color 


Lumirtance 


(see below) 
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Just our little effort to remove some of the vast confusion 
from the data processing, word processing and office products world You 
can match up hardware model nuitihers with disc cartridges, disc packs, 
or diskette model numbers. 

Send for our free 145-pege guide. One handy 
book covers entire DP and WP industry usage 
of magnetic memory media. How can you do 
without it? 


NASHUA 

COMPUTER PRODUCTS DIVISION 
Nashua Corporatron, Dept A2 
Nashua, Nh 03061 

We make everything to fit anything 


TELEPHONE 

itnn Nfi* Ycuh (SUOl ?5a-l5SB 
EasE gri Ihe Mississippi I SCO} 1 
Wtesl ol Iha WisMSSipp. ?a(KJJ 250 f340 
TELEX 943406 

Circle 437 on inquiry card. 


Call 

For 

Price 


Zero Luminance (black) 


Max. Luminance (white) 


Grey 

Gold 

Orange 

Red-Orange 

Pink 

Purple 

Purple-Blue 

Blue 

Blue 

Light-Slue 

Turquoise 

Green-Blue 

Green 

Yellow-Green 
Orange-Green 
Light-Orange 


Shadow Register: COIOR4 


SIMPLY 
AMAZING 
MACHINE 

XEROX 

820 


li ii MIICRO 
U.tll. SALES 


11 EDISON DRIVE 
NEW LENOX, IL 60451 
815/485.6439 or 800/435-9357 


The Xerox is both 
a word processor 
and a desktop 
computer. 


OPTIONS 

• 2 5V4” Disc Drives 

• 2 8" Disc Drives 

• Letter Quality Printer 

(40 CPS Daisy Wheel Printer) 
























QUALITY DISK SOFTWARE 

BACKED BY ON-GOING APPLICATIONS SUPPORT 


APPLE II ® TRS*80 ( 1 ) 


HOME FINANCE PAK I: Entire Series $49.95 ® ® 

CHEpK REGISTER ANO BUDGET: This comprehensive CHECKIMG ACCOUNT 
MANAGEMENT SYSTEM not only keeps complete records, it also gives you 
the analysis and control tools you need to actively manage your account. 
The system provides routines for BUDGETING INCOME AND EXPENSE. AUTO^ 
MATIC CHECK SEARCH, and BANK STATEMENT RECONCILING. CRT or printer 
reports are produced for ACTUAL EXPENSE vs BUDGET. CHECK SEARCH 
DISPLAY RECONCILIATION REPORT and CHECK HEGISTER DISPLAY hy mcnth 
Check entry is prompted by user-detined menus of standard purposes and 
recipient codes, speeding data entry and reducing disk storage and 
retrieval time. Six Helds of data are stored for each check: amount, check 
no , date, purpose, recipient arrd TAX DEDUCTIBLE REMINDER. CHECK SEARCH 
routines allow searching on any of these data fietds. Up to 100 checks/mo. 
storage..... $39 95 

SAVINGS: Account management system for up to 20 separate Savings 
accounts. Organizes, files and displays deposits, withdrawals and interest 
earned for each account ....£14 95 

CREDIT CARD: Get Control of your credit cards with this program Organizes, 
stores and displays purchases, payments and service charges for up to 20 
separate cards or bank loans. ...... $14.95 

UNIVERSAL COMPUTING MACHINE; $4^95 ® 

A user prograimmable computing system structured around a 50 row x 50 
column table User defines row and column names and equations terming a 
unique computing machine. Table elements can be multiplied, divided, 
subtracted or added to any other element. Hundreds of unique computing 
machines can be defined, used, stored, and recalled, for later use. ExcellenI 
forsales forecasts, budgets, inventory lists, income statements, production 
planning, project cost estimates-in short for any planning, analysis or 
reporting problem that can by solved with a table. 

COLOR CALENDAR: $29.95® 

Got a busy calendar? Organize it with Color Calendar. Whether it's 
birthdays, appointments, business meetings or a regular office schedule, 
this program is the perfect way to schedule your activities. 

The calendar display is a beautiful Ht-RES color graphics calendar of the 
selected month with each scheduled day highlighted in color, Using the 
daily schedule, you can review any day of the month and schedule an event 
or activity in any one of 20 time slots from 8:00 A.1V1 to 5:30 P M, 

BUSINESS SOFTWARE; Entire Series $15095 ® ® 

MiCRDAGGOUNTANT: The ideal accounting system for small businesses, 
Based on classic T-accounts and double-entry booking, this efficient 
program provides ajournal for recording posting and reviewing up to 1,000 
transactions per month to any one of 300 accounts. The program produces 
GRT and printer reports covering: 

TAANSAGTIDN JOURNAL BALANCE SHEET 

ACCOUNT LEDGERS INCOME AND EXPENSE STATEMENT 

Includes a short primer on Financial Accounting. (4eK) ... £49.95 

UNIVERSAL BUSINESS MACHINE: This program is designed to SIMPLIFY and 
SAVE TIME for the serious businessman who must periodically Analyze, 
Plan and Estimate. The program was created using our Universal Computing 
Machine and it is programmed to provide the following planning and 
forecasting tools. 

CASH FLOW ANALYSIS SALES FORECASTER 

PROFORMA PROFIT & LOSS SOURCE AND USE DF FUNDS 
PROFORMA BALANCE SHEET JOB COST ESTIMATOR 

REAL ESTATE INVESTMENT INVENTORY ANALYSIS 

Price, including a copy of the Universal Computing Machine ... * $89.95 

BUSINESS CHECK REGISTEfl AND BUDGET: Our Check Register and Budget 
programs expanded to include up to 50 budgetabte items and up to 400 
checks per month Includes bank statement reconciling and automatic 
check search (48K) ....... $49.95 

ELECTRONICS SERIES VOL I & II: Entire Series $259.95 

LOGIC SIMULATOR: SAVE TIME AND MONEY. Simulate your digital logic 
circuits before you build them. CMOS, TTL or whatever, if rfs digital logic, 
this program can handle it. The program is an interactive, menu driven, 
tull-fledged logic simulatorcapable of simulating the bit-time response of a 
logic network to user-specified input patterns. It will handle up to lOOO 
gates, inciuding NANOS. NDRS. INVERTERS, FLIP-FLOPS, SHIFT REGISTERS. 
COUNTERS and user-defined MACROS, up to 40 user-defined random, or 
binary input patterns. Accepts network descriptions from keyboard or from 
LOGIC DESIGNER for simulation .£159.95 (A) ® 


LOGIC DESIGNER: Interactive HI RES graphics program for designing digital 
logic systems. Draw directly on the screen up to 10 different gate types, 
including HAND, NQR. INVEflTER,EX-0RT-fLDP,JK-FLflP. D-FL0P,RS-FL0P,4 BIT 
COUNTER and N-BtT SHIFT REGISTER. User interconnects gates using line 
graphics commands. Network descriptions for LOGIC SIMULATOR generated 
simultaneously with the CRT diagram being drawn $159.95 

MANUAL AND DEMO DISK: Instruction Manual and demo disk ilfustrating 
capabilities of both program (sj .... $29.95 (J)(j) 

ELECTRONIC SERIES VOL III & IV: Entire Series $259.95 

OtRCUlT SIMULATOR: Tired of trial 8. error circuit design? Simulate S debug 
your designs before you build them! With CIRCUIT SIMULATOR you build a 
model of your circuit using RESISTORS. CAPACITORS. INDUCTORS, TRANSISTORS, 
DIODES, VOLTAGE and CURRENT SOURCES and simulate the waveform response 
to inputs such as PULSES. SINUSOIDS. SAWTDOTHS. etc., alifuNy programmable. 
The output is displayed as an OSCtLLOSCOPE-STYLE PLOT of the selected 
waveforms (Apple only) or as a printed table of voltage vs time. Handles up to 
200 notes and up to 2C sources. Requires 48 RAM.$159.95 i(g) 

CIRCUIT DESIGNER: Interactive HI RES graphics program for designing electronic 
circuits Draw directly on the screen up to 10 different component types, 
including those referenced above. Components interconnect list for CIRCUIT 
SIMULATOR generated automatically. Requires...... $159.95 

MATHEMATICS SERIES: Entire Series $49,95 

STATISTICAL ANALYSIS t: This menu driven program performs LINEAR 
REGRESSION analysis, determines the mean, standard deviation and plots 
the frequency distribution of user-supplied data sets. Printer. Disk, I/O 
routines .S19.95 

NUMERiCAL ANALYSIS: HLRES2-Dimensional plot of any function. Automatic 
scaling At your option, the program will plot the function, plot the 
INTEGRAL plot the DERIVATIVE, determine the ROOTS, MAXIMA, MINIMA, 
INTEGRAL VALUE .... . £19.95 

MATRIX: A general purpose, menu driven program for determining the 
INVERSE arrd DETERMINANT of any matrix, as well as the SOLUTION to any set 
of SIMULTANEOUS LINEAR EOUATIDNS. , .. $19.95 

3-D SURFACE PLOTTER: Explore the ELEGANCE and 3EAUTY of MATHEMATICS 
by creating HI RES PLOTS of S dimensional surfaces from any 3^variab]e 
equation. Disk save and recall routines for plots, Menu driven to vary 
surface parameters. Hidden line or transparent plotting.$19.95 

ACTION ADVENTURE GAMES: Entire Series $29.95 (A) 

RED BARON: Gan you outtly the RED BARON? This fast action game simulates 
a machine-gun DOGFIGHT between your WORLD WAR I BI PLANE and the 
ba ron s You can LOOP, mt BANK or CLiMB-and so can the BARUN, In HI-RES 
graphics plus sound. $14.95 

BATTLE OF MIDWAY: You are In command of the U.S.S. HORNETS' DIVE- 
BOMBER squadron. Your targets are the Aircraft carriers, Akagl, Soryu and 
Kaga. You must fly your way through 2ER0S and AA FIRE to make your 
DIVE-BOMB run. In Hl-RES graphics plus sound. ......$14.95 

SUB ATTACK: It’s April 1943. The enemy convoy is headed tor the CONTROL 
SEA. Your sub, the MORAY, has just sighted the CARRIERS and BATTLESHIPS’ 
Easy pickings. But watch out for the DESTROYERS - they're fast and deadly 
In Hi-HES graphics plus sound........$14.95 

FREE CATALDG-AII programs are supplied on disk and run on Apple II w/Disk 
S Applesoft ROM Card & THS-80 Level II and require 32K HAM unless 
otherwise noted. Detailed instructions Included. Orders shipped within 5 
days. Card users include card number. Add £1.50 postage and handling 
with each order. California residents add sales tax. Foreig n orders add 

$5.00 postage and handling. 


SPECTRUM SOFTWARE 

142 Carlow, P.O. Box 2084 
Sunnyvale, CA 94087 


FOR PHONE ORDERS; [408| 738-4387 
DEALER INQUIRIES INVITED. 
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COLPFO—COLPF3 (Playfield Color): These addresses write data to the Playfleid Color-Luminance Registers. 


D7 ! 06 ! D5 I D4 I D3 I D2 I D1 | DO 

{see COLBK for bit assignment) 

Shadow Registers; CO LORO—3 


COLPMO—C0LPM3 (Player-Missile Color): These addresses write to the Player-Missile Color-Luminance Registers. Missiles have the 
same color luminance as their player unless missiles are used as a fifth player (see bit 4 of PRIOR), A fifth player missile gets its color from 
register C0LPF3. 

I D7 I D6 I 05 I D4 [ D3 1 D2 I D1 I DO ' 

(see COLBK for bit assignments) 

Shadow Registers: PCOLRQ—3 


DMACTL (Direct Memory Access Control): This address writes data into the DMA Control Register. 


Not 1 

Used 1 

p— ^ ^ ^ I 

D5 I D4 I D3 I D2 I D1 I DO 

~ D5 - 1 

Enable ANTIC operation (must be set 

D4 = 1 

1 line Piayer/Missile resolution 

D4 = 0 

2 line Player/Missile resolution 

D3 = 1 

Enable Player DMA 

D2 = 1 

Enable Missile DMA 

DTDO = 0 

0 No Playfield DMA 

= 0 

1 Narrow Playfield DMA 


{128 Color Clocks) 

= 1 

0 Standard Playfield DMA 


{160 Color Clocks) 

= 1 

1 Wide Playfield DMA 

_ 

{192 Color Clocks) 


See GRACTL. Shadow Register: SDMCTL, default value hexadecimal 22 

GRACTL {Graphics Control): This address writes data to the Graphic Control Register. 


Not 


I 

Used 

1 D1 

I DO 


D1 - 1 Enable Player DMA to Player Graphics 
Registers, 

DO = 1 Enable Missile DMA to Missile Graphics 
Registers. 

DMA is enabled by setting bits in both DMACTL and GRACTL. Setting DMACTL only will result in cycles being stolen, but no display will be 
generated. 


GRAFM {Missile Graphics Registers): This address writes data directly into the Missile Graphics Register, independent of DMA. This is 
a bit-map of the current scan line of all four missiles. It is automaticatly maintained by the normal use of player-missile graphics. 


D7 ! PS I D5 ! D4 I D3 ! D2 I D1 T DO 



M3 M2 M1 MO Missile Number 


GRAFPO™GRAFP3 (Player Graphics Registers): These addresses write data directly into the Player Graphics Registers, independent of 
DMA. This is a bit-map of the current scan line for a given player. It is automatically maintained by the normal use of player-missile graphics. 


07 ! 

D6 

D5 

I D4 

Ids! 

D2 I 

D1 

! DO 1 


Left Right 

Player on TV Screen 
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THE FORTH SOURCE™ 

Specializing in the FORTH Language. 


MANUALS A GUIDES 

□ ''Starting FORTH” by Brodie. Prentice-HalL Best User’s manual available (soft cover) 

□ "Starting FORTH” (hard cover) 

□ "Using FORTH” by FORTH, Inc. Guide to FORTH concepts 

□ "A FORTH Primer" by Stevens In-depth self-study manual. 

□ "Systems Guide tofig-FORTH” by Ting. Excellent guide to inner mechanisms. 

□ "PDP-11 FORTH User’s Guide" by James. Use with PDP-11 Source. 

□ "Caltech FORTH Manual” by Evi/ing. Overview and structure. 

□ "FORTH-79”. Latest FORTH Standard. 

□ "FORTH-79 Standard Conversion” by R. C. Smith. Screens, DOES>,error conditions. 

□ "Ti ny PAS C A L in fig - F ORTH ” by 2 i m m e r. 

□ “Threaded Interpretive Languages” by Loeliger. Byte Bocks. FORTH adapted for Z60. 

□ “Invitation to FORTH” by Katzan. Petrocel li Books. Lim ited i nt rod uction. 

□ “Proceedings, 1980 FORML Conference ” Technica I papers. 

□ "Proceedings, 1981 Rochester University FORTH Conference.”Technical papers. 

□ “METAFORTH”by Cassady. Cross-compiling, S080 source code. 


PRiCE 

S 16.00 
20.00 
25.00 
25,00 
25.00 
20.00 
12.00 
15,00 
10,00 
10.00 
20,00 
18,50 
25.00 
26.00 
30.00 


iNSTALLATiON DOCUMENTS 

□ Installation Manual for fig-FORTH, contains FORTH model, glossary, memory map and instructions. $ 15.00 

Source Listings of fig’<FORTH, for specific CPU’s and computers, The above Installation Manual is required 

for implementation. Price per each 15.00 


□ 1S02 

□ 6502 

□ 6600 

□ 

6809 

□ 6080 

□ 6066/6088 

□ 9900 

□ 

APPLE II 

□ PACE 

□ Alpha Micro 

□ PDP-11/LSI-11 

□ 

NOVA* 


DiSKS WETM DOCUMENTATiON 

fig-FORTH Model and Source Listing, with Printed Installation Manual and Source Listing. 


□ H89/Z69 {5y4“) n APPLE 11“ (5'A") □ NOVA* (8') □ 8080/Z80* {8”) $ 65.00 

Enhanced FORTH Systems with manuals. 

□ APPLE II/II+* by MicroMotion. fig-FORTH, FORTH-79 standard, editor, assembler. 167 pg. manual (1 -5V4") 90.00 

□ APPLE ir by R. Kuntze, fig-FORTH, editor, assembler, source listing and screens. (2-5’A”) 90.00 

□ H89/Z89 by G, Haydon, fig-FORTH, stand atone, source listing, editor, assembler, screens and tutorial on dish {3-5V4'') 250.00 

□ H89/Z89 by G. Haydon. fig-FORTH. under CP/M*, source listing, editor, assembler, screens and tutorial on disk (3-5V/') 175.00 

□ TRS-80/1* by Nautilus Sys. fig^^FORTH. editor and assembler (1 -574”) 90.00 

□ TRS-80/1 or III* by Miller Microcomputer Services. MMSFORTH, editor, assembler interpreter/compiler, Wrtua/memory, (1.-57/') 130.00 

□ NOVA* by Ting. fig-FORTH, editor, assembler, source listing and screens. (1-8”) 90.00 

□ 6809 by Talbot Microsystems. fig-FORTH, interpreter/compiler, editor, assembler, disk I/O. (FLEX* S’A or 6”) 100.00 

□ 6800 by Talbot Microsystems. fig-FORTH, interpreter/compiler, editor, assembler, disk I/O. (FLEX* 574 or 8”) 100.00 

Special Function FORTH Systems with manuals 

Cross Compilers by Nautilus Systems. Allows extending, modifying, compiling to different target processors, generates ROMable 
code and forward referencing. Price per each 

□ CP/M* □ HS9 □ TRS-eO/r □ Northstar 200.00 

□ 6809 Target Compiler by Talbot Microsystems. 350,00 

n 6809 Enhanced System Plus by Talbot Microsystems. 2nd screen editor, macroassembter, tutorial on disk, goodies disk of 250.00 

debugging and documentation fools end utilities. 

P Z-60* Program Development by Laboratory Microsystems with full software floating point arithmetic. 150.00 

□ Z-80* Cross Compiler (Nautilus) by Laboratory Microsystems. 200.00 

□ Z - 80* for A M D9511 Arithmetic P rocessor by L abo ra I ory Microsystems. 150,00 

n “GoingFORTH”by Creature Software. A CAI FORTH tutorial, IBM format, no manual (1 -8”) 65.00 

□ HP-es by H-P. fig-FORTH, editor and assembler (1 -574”) 65.00 


ORDERS ONLY {415^ 961-4103 DEALER A AUTHOR INQUiRiES INCITED 

Ordering Information; Cneck. Money Ord&r (payable lo MOUNTAJN VIEW PRESS), VISA or MasEerCard accepted No COO’S or unpaid PO’s California residents add 
sales iaK Shipping coats In US Included in price. Foreign orders, pay in US funds on US bank, include fcr handling and shipping by Air $5.00 for each item under $25,00, 

$10.00 for each ilerri between $25.00 and $09.00. end $20.00 for each item over $1 00.00. Minimum order $10.00. All prices and products subject to change or withdrawal 
withoul noirce. Single system and/or single user license agreement required on some products. 'REGISTERED TRADEMARKS 


MOUNTAIN VIEW PRESS 

PO BOX 4656 MOUNTAIN VIEW, CA 94040 (415) 961 -4103 
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HITCLR (Collision ''HIT' Clear): Writing to this address clears all eolliston bits in all the collision registers. 


Not 

Used 


HPOSMO—HPOSM3 (Missile Horizontal Position): These addresses write data into the Missile Horizontal Position Registers {see 
HPOSPO description below). 


D7 I D6 I D5 ! D4 I D3 | D2 | D1 | DO | 


HPOSPO—HPOSP3 {Player Horizontal Position): These addresses write data into the Player Horizontal Position Register, The horizon¬ 
tal position value determines the color clock location of the left edge of the obiect. Hexadecimal 30 is the left edge of a standard width 
screen. Hexadecimal 00 is the right edge of a standard-width screen. 


DLi 

D6 1 

D5 j 

D4 

Ld3^ 

Ldl! 

Dll 

DO 


MOPFj M1PF, M2PF, M3PF (MissiieHo-Playfield Collisions): These addresses read missile-to-playfield collisions, A 1 hit means that a 
collision has been detected since the last HITCLR. 


Not Used 

1111 

(forced to zero) 

1 D3 1 D2 1 D1 1 DO 


3 2 10 Piayfield Type 

MOPL, Ml PL, M2PL, M3PL (Missile-to-Player Collisions): These addresses read missile-to-player collisions. 


Not Used 
{forced to zero) 

1 1 1 1 

1 D3 1 D2 1 D1 1 

DO 



3 2 1 

0 

Player Number 


POPF, P1PF, P2PF, P3PF (Player-to-Playfield Collisions): These addresses read player-to-playfield collisions. 


Not Used 

1 ^ ^ ^ 

(forced to zero) 

1 D3 1 D2 1 D1 1 DO 


3 2 10 Playfieid Type 

POPL, P1PL, P2PL, P3PL (Player-tO“Player Collisions): These addresses read player-to-player collisions. 


Not Used 

1 ^ ^ ^ 

(forced to zero) 

1 D3 1 02 1 D1 1 DO 


3 2 10 Player Number 

(Player n against player n is always a zero.) 


PM BASE (Player-Missile Address Base Register): This address vyrites data into the Player-Missile Address Base Register, The data 
specify the most-significant bits of the address of the beginning of the player-missile area, 

One-Line Resolution 

[ D7 I D6 I 05 I D4 ! D3 1 not used ] PMBASE 

Two-Line Resolution 

I D7 I D6 I D5 i D4 1 D3 I D2 I' not used 1 PMBASE 
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NEECO 


WHY BUY FROM THE BEST? 

Service... Support... 
Software... 




commodore 


MULTI-CLUSTER 

For Commodore Systems, allows 3 
CPU's [Expandable to B) to access a 
single Commodore Disk. 

MULTUCLUSTER[3CPU's). % 795 

Each Additional CPU (up to B) .., S m 


16K B (16K RAM-40 Column} - Urn. Qty .. $ 995 

32K B (32K RAM-40 CIm.) - Urn. Qty..*1295 

4016 (16K RAM 4.0 Basic-4(}Clm.). *995 

4032 (32K RAM 4.0 Basic-40 CIm.).*1295 

8032 (32K RAM 4.0 Basie-80 CIm.).$1495 

8050 Dual Disk (1 Msg Storage) .. $1795 

4040 Dual Disk (343K Storage).*1295 

8010 IEEE Modem....* 280 

C2N Cassette Drive....* 95 

CBM - IEEE Interface Cable ..* 40 

IEEE - IEEE Interface Cable..$ 50 

VtC 20 Home/Personal Computer...$ 295 





ALTOS 

ACS 8000-2 64K1M ... 
ACSeOOO-15 64K1M .. 
ACS 8000-6 208K 14.5M 
ACS 8000-7 208K 29.0M 
ACS 8000-10 208K 10M . 
ACS 8000-10/MTU .... 


. £ 4500 
* 5990 
$10490 
$11890 
$ 8500 
$10990 


EPSON PRINTERS 

MX-eO PRINTER...$ 645 

MX-BO FT.$ 745 

MX-100 ... $ 945 

MX-70 .$ 459 

INTERFACE CARDS 

8141 (RS-232).$ 75 

8150 {2K Buffered RS-232) ...$ 150 

8161 (IEEE 488) .$ 55 

8131 (Apple Card) .* 85 

8230 (Apple Card) ..$ 25 

8220 (TRS-80 Cable).$ 35 

DIABLO 630 PRINTER 

DIABLO 630 - Serial - flS-232..$2710 

Tractor Option .....$ 250 


AMDEK MONITORS INTERTEC COMPUTERS 


video too 12’ B+W. 9 179 64K Superbrain 

Video 300 12" Green.$ 249 (360 Disk Storage), CP/M 

Color 113" Low Res.$ 449 64X00 Superbrain 

Color I113" Higti Res.$ 999 (700K Disk Storage), CP/M' 


NEC SPINWRITER PRINTERS 

5530 (Parallel)..$3055 

5510 (Serial) ..$3055 

5520 (KSR-Serial).$3415 

Tractor Option.$ 225 


hi 


[apple 


APPLE 

16K APPLE 11+ ..$1330 

32K APPLE 11+ .$1430 

48K APPLE 11+ .$1530 

APPLE DISK w/3.3 DOS . $ 650 

APPLE DRIVE Only. $490 

APPLE IIM28K-ln Stock! 
w/Monitor + 

Info Analystpak.$4740 



*CP/M is a registered trademark of Digital Research 


ATARI COMPUTERS 

Atari 400 (16K RAM) ..$ 399 

Atari 800 (32K RAM) - good thru 8/31 ..$1080 

Atari 410 RECORDER.$ 89.95 

Atari 810 DISK DRIVE.$ 509.95 

NEECO carries all available ATARI Software and Peripherals. 



PROFESSIONAL 
SOFTWARE 

WordPro 1 8K.$ 29.95 

WordPro3(40Cfm.)16K ....$ 199.95 

WordPro 3+.. $ 295 

WordPro 4 (80 CIm.) 32K .... $ 375 
WordPro 4+.$ ^ 


JUST A SAMPLE OF THE MANY PRODUCTS WE CARRY. CALL US FOR OUR HEW OO-PAOE CATALOG. 

WE WILL MATCH AHY ADVERTISED PRICE ON PRODUCTS USTED UNDER SIMILAR “IN STOCK" COHOITtONS. 
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PRIOR (Priority Register): This address writes data into the Priority Controi Register, 


□7 1 D6 I 05 1 P4 I D3 i D2 


D1 [ DO 


D7- 


-D6 

D5 


D4 


D3--D0 


Set to zero. 

Muitipie Color Player Enable This bit set to 1 causes the iogica! "or’’ function of the bits of the colors of Player 0 with Piayer 1, 
and also of Player 2 with Piayer 3, This permits overlapping the position of two players with a choice of three colors in the 
overlapped region. 

Fifth Piayer Enable This bit causes all missiles to assume the color of Piayfield Type 3. {COLPF3). This allows missiles to be 
positioned together with a common color for use as a fifth piayer. 

Priority Select Only one of these 4 bits can be a 1. These bits select one of four types of priority. Objects with higher priority will 
appear to move in front of objects with tower priority. 


P3 


D2 = 1 


D1 = 1 


DO = 1 


Higher 

Priority 



Pn = player n 
Pfrt - piayfield n 
BAK ^ background 
+ = logical or (PF3 and P5 ar 
always same color) 


Note: The use of priority bits in a "nonexclusive" mode (more than one bit set to 1) will result in objects whose priorities are in conflict turn¬ 
ing black in the overlap region. 

Exampie; PRIOR code = 1010: This will black out PO or PI if they are over PFO or PFI. It will also black out P2 or P3 if they are over PF2 or 
PF3. In the one-color 40-character (piayfield) modes, the iuminance of a pixel In a character is determined by COLPF1, regardless of the 
priority. If a higher-priority player or missile overlaps the character, the coior is determined by the player's color. 


Shadow Register: GPRIOR 


SIZEM (Missile Size): This address writes data into the Missile Size Control Register. 


D7 

I D6 ‘ 

I D5 

D4 

I D3 

I D2 

I D1 1 

' DO 1 


Horizontal Size 
Register (Missile) 


W3 


M2 


Ml 


MO 

0 0 
0 1 


Normal Size 

(total of 2 color clocks wide) 
Twice Normal Size 

(total of 4 coior clocks wide) 
Normal Size 

Four Times Normal Size 
(total of 6 color clocks wide) 


SiZEPO—SIZEP3 (Player Size): These addresses write data into the Piayer Size Controi Registers. 


Not 

Used 

D1 

DO 


0 

0 


b 

1 


1 

0 


1 

1 


Horizontal Size 
Register (Piayer) 

Normal Size 

(total of 3 color clocks wide) 
Twice Normal Size 
(total of 16 coior clocks wide) 
Normal Size 

Four Times Normal Size 
(total of 32 color clocks wide) 


With normal-size Objects^ each bit in the graphics register corresponds to one color clock. This makes an 6-bit wide player 8 color clocks 
wide. For larger objects, each bit is extended over more than one color clock, 
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A Language is bom 



Ada Augusta Byron 

The Countess of Lovelace 



The new comprehensive, general 
purpose language, named after 
Ada Augusta Byron - the daughter of 
poet Lord Byron - who is credited 
with being the first computer 
programmer 


How to use Ada effectively for solving problems 

Studies in Ada Style 

By P. Hibbard, M. Sherman, M. Shaw, J. Rosenberg, 
A. Hisgen 

1981. Approx, 9 figures. Approx. 112 pages 
DM 24,50; approx, US $ IL20 
ISBN 3-540-90628^2 

H. Ledgard 


Towards a Formal 
Description of Ada 

EdUors; D. Bjarner, Oest 

1980. XIV, 630 pages 

(Lecture Notes in Computer Science, Volume 98) 
DM 46,-; approx. US $ 21.00 
ISBN 3-540-10283-3 


Ada 

An Introduction 

Ada Refereuce Manual (July 1980) 

1981. XXXII, 358 pages 
DM 29,80; approx. US S B.60 
ISBN 3-540-90568-5 

Please write for further information 


The Progr a m min g 
Language Ada 

Reference Manual 
Proposed Standard Document 
United States Department of Defense 
1981. X, 243 pages 

(Lectue Notes in Computer Science, Volume 106) 
DM 16,50; approx. US $ 7.60 



ISBN 3-540-10693-6 


Prices are subject to change without notice 


Springer-Verlag Berlin Heidelberg New York 
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GOODBYE, DISK WAIT... 
M-DRIVE HAS ARRIVED 


Wha! does M-Drlve* do ? Simply stated, M-Drive provides up to a 3500% Increase in speed during disk¬ 
intensive computing. 

How does M-Drlve work 7 It uses G and G Engineering’s Warp Drive* software to run extended 
address IEEE 696/S-lOO RAM under CP/M® 2.2, so that the memory appears identical to a disk drive, The 
RAM can be formatted, it has a directory, and it can hold files which may be written, read, copied to 
or from another disk, or executed. There are no slowly rotating and buzzing disk drives when 
M-Drlve is in use; only the sound of data being transferred at the speed of light, a ^ 1 

Does this obsolete the floppy disk ? Not quite, A floppy disk is still required for - ^ 

system initialization, and for saving finished flies. At all other times, however, 

M-Drive saves you the tedium of going back and forth between computer 
and disk. 

What ore the hardware requirements 7 M-Drive is 

configured for systems that include a 6 MHz CompuPro CPU 
8085/88 dual processor. Disk 1 DMA disk controller, and 
System Support ]. 

How can I upgrade to M-Drlve 7 Select 
either the 128K or 256K M-Drive package, then 
return your CompuPro CP/M disk to the 
factory for modification, If your CPU 
8085/88 runs ot 4 MHz, It must also 
be returned and upgraded to _ 

6 MHz. The costs of these 
modifications are » 

Included in the 
prices below 






BIG 
PRICE 
REDUCTIONS 

ON STATIC MEMORY 


CompuPro memories are the fastest In the S-lOO business, performing 
effortlessly with 6 MHz Z-80® and 10 MHz 8088/86 processors. But speed Isn't all that we 
offer; consider the low power consumption (again, the lowest in the business), innovative 
technical design, fully static operation (for flawless DMA), an enviable record for reliability, and the 
experience we've acquired from over 6 years of making quality S-100 memory, Compare our 
specifications with the rest.,.you'll see why systems Integrators world-wide choose CompuPro memory for 
commercial, industrial, and scientific applications. (Note; CSC boards are qualified under the Certified System , 
Component high-reliabllity program, with 200 hour burn-in and 2 year extended warranty,) 


6K/16K/24K/32K RAM 20 Static Memory Board. With extended addressing and 

bank select, RAM 20-8K: $210 A/T, $280 CSC . RAM 20-16K: $285 A/T, $355 CSC. ’ 
RAM 20-24K; $355 A/T, $425 CSC. RAM 20-32K: $425 A/T, $495 CSC. 

i;iCT 64K ram 16 Static Memory Board. ''Hermaphrodite" 64K memory runs in 8 bit systems 
as a 64K X 8 board, or in 16 bit systems as a 32K X16 board. RAM 16'64: $895 A/T, $995 CSC. 

48K/64K RAM 17 Static Memory Board. Exceptionally low power (2W max, 1,6W typ 
for 64K) board runs faster and cooler than dynamics, while flawlessly handling DMA. RAM 
17-48K: $650 A/T, $750 CSC. RAM 17-64K: $795 A/T, $895 CSC. 

B;iM 128K RAM 21 Static Memory Board. Exceptionally low power, high speed static 
memory. Configure as 128K X 8 or 64K X16. RAM 2M28K: $1695 A/T, $1895 CSC. 

How to order; Coll 415-562-0636 for the r^ame of the authorized CompuPro sales center nearest you, or for placirrg factory direct VISA* /Mastercard* orders. 
Prices shown cto not Include tax, shipping, or deoJer installotion/support charges (if applicable). tu:galcorner imEinmnrfcaFCflti^Mva. waporiv*ha 


fompuPro™ 


BOX 2355, OAKUNO AmPORT, CA 94614 (415) 562-0036 
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PROVEN COMPUTING 
SOLUTIONS. 

We give you more of what you buy a computer for: to gain a competitive edge in your industrial, 
commercial, or scientific application. While other computers try to make the best of slow memory, slow processors, 
and me-too engineering, CompuPro Is delivering solutions for today's commercial computing...proven solutions that 
create expandable, modular, fast, exceptionally reliable, and truly professional level machines that conform fully to 
the IEEE 696/S-lOO standards. We back all products with a minimum 1 year limited warranty, 

When you depend on your computer, choose a computer on which you can depend: 

S-IOOfrom CompuPro. 


NOVEMBER SPECIAL: SPECTRUM COLOR GRAPHICS 
BOARD ON SALE! You don't hove to be jeobus of those cobr 
computefs any more., with Spectrum's flK of fEEE-compatible static 
RAM, full duplex bidirectional I/O port for keyboard or joystbk 
Interface, and 6847-based graphics generator that can display all 
64 jASCII characters, your S-lOO compiiter can control the cobrs 
of the rainbow. 10 modes of operation, from dphonumerlcs/semi- 
graphics fn 6 colors to dense 266 X 192 full graphics. NoriTKally 
available assembled/tesfed for $399; but for orders postmarfced 
before 1T/30/81. Sprctrum Is yours for $2991 There hat never 
been a better time to graduate from block end white to color. 


1. DISK 1 DMA DISK CONTROLLER. Disk 1 is 

lightning fost thanks to properly implemented DMA (with 
arbitration) and data transfer thatis independent of CPU speed, 
IBM compatible format handles soft-sectored single or double¬ 
density, single or double-sided disks. Set up for B^dlsks, but con also 
hardl© 526'' disks> With BIOS for CP/M-60". Manud available for 
S25. $495A/T, $595 CSC. Coming soon: Disk 2, the fast DMA hard 
disk controller. 

2. CP/M-60 Avaltable only with Disk 1 purchase. 

Supplied on diskette with full docunnentatiorvready for load and 
go operation. $176. 

3. CP/M-a6. Available only with Disk 1 purchase. 

Supplied on diskette with full documentotion - ready for bad and 
go operation. $300. 

4. OASIS* OPERATING SYSTEM. Single user ($500) 
and multi-user ($850) available for use with CPU 2. Supplied on 
diskette with full documentation. Coming soon: OASIS 16 for use 
with 16 bit systems, 

5. COMPLETE DUAL DISK DRIVE SYSTEM. With 
on© Disk 1 board, desktop dual cfrfv© enclosure with Shugart SA- 
800 series drives, and power supply cable. Also includes CP/M-80, 
$2196. 

6. SYSTEM SUPPORT 1. Includes battery operated 
dock/calendar: sockets for optbrKil battery backup RAM, 95TI or 
9512 math processor, and 2716 ROM; RS-232 serial port triple Interval 
timers; dual interrupt controllers; power fail interrupt and more 
ComprehetTsIve owner's manual Includes numerous software 
examples, $295 UnkIt, $395 A/T. 3495 CSC (add $195 to the above 
prices for optional math processor). 

7. 8 BIT CPU Z. A Z-80*-bas©d CPU board that includes 
dl standard features plus many convenler>ce options. Meets oil 
IEEE 696/S-lCO specifbations, including timing. $225 Unklt. $295 A/T 
(both operote at 4 MHz), $396 CSC (with 6 MHz CPU), 

8. 16/8 BIT CPU 8085/88. CPU 8085/88. the only 
CPU board that executes the software of today arxJ tomorrow, 
combines on 6088 CPU to handle 16 bit software ard an 8085 CPU 
for 6 bit software. $295 Unkrl, $425 A/T (both operate at 6 MHz) 
$525 CSC (with 8 MHz 8085 and 8088), 


9. 8088/8066 MONITOR-DEBUGGER SOFTWARE. 

Ideal for use with CPU 8085/88. Supplied on single sided, single 
density, soft sectored 8" disk. CP/IVH80 compatible (not required if 
you have CP/M-66> Great development tod; mnemonics used In 
debug conform as closely os possible to current CP/M DDT 
mnemonbs, $36. 

10. 8 BIT CPU 8085. Same as CPU 8085/88, but 
without 8086. May be easily upgraded to 16 bit operation. $235 
Unktf, $325 A/T, $425 CSC. 

11. INTERFACERS. Intorfocef 1 includes two RS-232 
serial ports, with full handshaking and irxjependently setectabl© 
Baud rates; 3199 Unklt, $249 A/T, $324 CSC. Int«ifraeer 2 Includes 
three full duplex pardlei ports and on© serial port containing dl the 
features of an Interfacer 1 serial port $199 IMklt, $249 A/T. $324 
CSC, Inteifacer 3-5 includes five R$-232 serial ports (2 
synchronous/asyrchronous, 3 asynchronous) with full handshaking, 
software programmable Baud rates, and many other convenience 
features; ^99 /VT, $699 CSC, Interfacer 3^8 is similar to Interfacer 
3-5 and Incfudes eight full RS-232 serial ports (2 
synchronous/osynchronous, 6 asynchronous) $699 A/T, $849 CSC. 

12. ULTRA HIGH-SPEED MOTHERBOARDS. With 
dl edge connectors, Faraday shielding, ©xtersive bypassing, and 
split active termination. 6 tloft $140 A/T $190 CSC; 12 tioti $176 
A/T $240 CSQ 20 ttets $265 A/T. $340 CSC. 

13. DOCUMENTATION. User manuals or© avaibbi© 
for all products. Interfocer 3. $10: Disk Controller, $25; System 
Support 1, $20; rrrast others, $5. Also available: “CompuPro Product 
User Manuals: 1975- 1980", This 250+ page book Includes data 
on all older Godbout/CompuPro products, as well as many newer 
products such as the Spectrum Color Graphics board, lr>terfacers 
1 and 2, CPU 8085/88, motherboards, CPU Z, and more. $20 plus 
shlp^ng. 

14. SUPERSIXTEEN SPECIAL PACKAGE. TNs 

specblly-priced package Includes CPU 0085/88, Disk 1 DMA 
floppy disk controller. System Support 1, Interfocer 1,128K of static 
RAM, CP/M CP/M-86. four cables (three interfocer cables plus 
one dsk cabie), and complete documentation - ail for $3495 
(For CSC boards, add $600 to the package price.) If you're 
reacfy for advanced computing, this is the package youVe been 
looking for. 

Most CompuPro products ore avortbble tn Unkit form, Assembled/Tested, or 
quoilfled under the hlgh-reiiotoitty Cefttited System Component (CSC) program 
(200 hour bum-la more) Csfote: UnWts ore not Intended for novices as de¬ 
bugging mcFv be requ^ed due to problems such os C Infdnt mortoUty. Factory 
service is ovoltable for UnkJts at a flat service charge. 

How to Order: Call 415-562-0636 for the name of the authorized CompuPro 
soies center nearest you. or tor piodng factory direct VISA* /Mastercard* 
orders. Prices shown do not irx:lude tax, shipping charges, or dealer 
irustdlotTori/support services (if applicable). 

\EGAL OODNeft Z-® i o retJiiwed IradofTxrk. o( itoff CP/M □ reghlmd tnxlBmcMK of OflW teiocpcn: OASS a □ Iractemarii. Ot 



(41S) 562-0636 


QmguPro^ 

OAKLAND AIRPORT, CA 94614 
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Software Review 


ENHBAS 


Mahlon G KeUy 
268 Turkey Ridge Rd 
Charlottesville VA 22901 


Whatever its merits or demerits, 
BASIC is the language most used by 
microcomputer programmers. Micro¬ 
soft's excellent implementation of 
BASIC is one of the reasons the 
TRS-80 Model I is the most popular 
microcomputer today. Most of us 
note the absence of some particular 
feature (I would like to have matrix 
functions), but everyone's needs are 
different. I was, therefore, skeptical 
about the usefulness of an enhance¬ 
ment package for TRS~80 BASIC. 

I am no longer a skeptic, ENHBAS 
(pronounced en-base), written by 
Philip A Oliver and sold by the Corn- 
soft Group, provides useful new func¬ 
tions, statements, and commands, 
and greatly improves the operating 
environment by providing keyboard, 
video, and audio enhancements. This 
software is designed for the TRS-80: 
it is not rewarmed and reworked 
from some other system. And 
ENHBAS makes programming much 
more enjoyable. In terms of packag¬ 
ing, documentation, ease of use, lack 
of bugs, and overall quality of design, 
ENHBAS is the best software package 
I have seen for the TRS-80, and that 
includes Microsoft's BASIC compiler, 
NEWDOS/80, VTOS, and Scripsit, 
With the release of this product, a 
small company and a single author 
have entered the big league in quality 
software, 

ENHBAS resides in about 4 K 
bytes of RAM. It provides new key¬ 
board, printer, and video drivers 
and a variety of new commands, 
statements, and functions. The 
drivers give a user-definable cursor. 


clicks when keys are pressed, true 
control characters, distinctive tones 
for error and break, single-key entry 
for such things as PRINT and INPUT, 
a lowercase driver, and a variety of 
other features. The printer driver 
even senses whether or not a printer is 
on line, waits six seconds for the 
printer to be turned on, and if it isn't, 
gives an error message and returns 
without "hanging" the system. If a 
BASIC program is NEWed or even if 
the system is booted, simply typing 
RENEW after bringing BASIC back 
up will usually restore the program. 
That means no more program loss 
after accidental reboots. The new 
statements are described below in 
detail, and they include new graphics, 
branching, screen control, sorting, 
printer formatting, and more. 

Two smaller versions, ENHSORT 
and ENHGRAPH, are also available 
at $24.95 each. They support 
ENHBAS sorting routines and 
graphics routines, respectively. Pro¬ 


grams written for these versions are 
upward compatible with ENHBAS. 

ENHBAS is available for Models I, 
II, and III, The Model III package is 
nearly identical to that for the Model 
I, and there are disk and tape versions 
for both. The tape version provides 
all of the functions of disk BASIC ex¬ 
cept file manipulation functions and 
multiple USR routines. There are also 
many additional enhancements for 
the Model II, but since I used the disk- 
based Model I system, III only men¬ 
tion a few of those features. 


Initialization and Loading 

The disk version of ENHBAS 
comes on a special disk that is copy¬ 
protected and has its own tiny operat¬ 
ing system. You put the disk in drive 
0 and boot the system. After a 
prompt, you place a TRSDOS or 
NEWDOS 2.1 disk in the drive, and a 
32 K or 48 K version of ENHBAS/ 
CMD is dumped to that system disk. 


Af a (Tlatirp 

Name 

Format 

ENHBAS 

Tape, 5- or S-inch disk depending on 


computer 

Type 


Enhartced operating environnient and 

Computer 

BASIC language 

TRS-80 Model 1 (tape or disk), Model 11. 


or Model III 

Manufacturer 


The Cornsoft Group 

Documentation 

6000 N Keystone Ave 

Three-ring binder with 55 pages of text 

Indianapolis IN 46220 


(317) 257-3227 

Audience 


Any TRS-80 user 

Price 


$59.95 (Model 1 or lil), $99.95 (Model 11) 
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TURN ON YOUR COMPUTER 
WITH A ^MEMORY 

WE’LL MAKE YOUR LSI, MOTOROLA AND MULTIBUS 
SYSTEMS WORK LIKE THEY NEVER WORKED BEFORE. 



512KB SINGLE BOARD MULTIBUS'^ MEMORY 

First ta Offer 512KB on One Board 

• Pm-to-pin MULTIBUS compatibility for both 8-bit and 16-bit 
systems. 

• On-board parity with selectable interrupt on parity ERROR, 

• Addressable as a contiguous block in 16K word increments up to 16 
Mega Bytes. 

SINGLE QTY. PRICE: 128K x9$795. 512K »t9$l,995. 


64KB LSI 11/2, 

LSI 11/23® 
SINGLE DUAL 
WIDTH BOARD 

• Addressable as a contiguous 
block in 4K word increments 
through 4 Mega Bytes, 

• Onboard parity generator 
checker, 

• Power requirements are +5V 
LOA, +12V 300mA. +12VB 
300mA. 


SINGLE QTY. PRICE: 
32K X 16 $575. 



256KB LSI 11/23® 
SINGLE DUAL 
WIDTH BOARD 

First 256KB Memory on 
a Single Dual Board. 

• Addressable as a contiguous 
block in 4K word increments 
through 4 Mega Bytes, 

• On-board parity generator 
checker. 

• Power requirements are +5V 
1.2A. 

• Battery back-up mode, 

SINGLE QTY. PRICE: 
12SK IK IS $L795. 


64KB EXORCISER I, II, and Rockwell System 65 
Single Board Memory. 

• Addressable as a contiguous block in 4K word increments with respect to 
VXA or VUA. 

• Parity checker on board. 

• Functions with on-board hidden refresh up to 1.5 meghz clock rates, 

• Functions with cycle stealing refresh at 2 meghz clock rates, 

SINGLE QTY. PRICE: 64K x 9 $575. 



DON’T ASK WHY WE CHARGE SO UTTLE, ASK WHY THEY CHARGE SO MUCH. 



Chrislin Industries, Inc, 

31352 Via Colinas • Westlake Village. CA 91362 • 213-991-2254 
TWX 910-494-1253 (CHRISLIN WKVG) 


Multibus is a trademark of the Intel Corp. LSI 11 is a trademark of Digital Equipment Corp. EXORciser is a trademark of Motorola. 
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The initialization software auto¬ 
matically senses the size of the sys¬ 
tem. For use with NEWDOS/80, the 
program must be copied from the 
NEWDOS 2.1 or TRSDOS disk. The 
author has assured me that the soft¬ 
ware is compatible with all currently 
available operating systems that use 
the TRSDOS disk format. In all, the 
original initialization takes about 
three minutes, and the original disk is 
needed again only if the ENHBAS/ 
CMD program is somehow lost. 

Use of the new program is just as 


simple. Typing ENHBAS <ENTER> 
loads and initializes the package, pro¬ 
tects a section of upper RAM (ran¬ 
dom-access read/write memory), and 
brings up BASIC, The memory size, 
file number, and program loading 
and running conventions are the 
same as before for the operating sys¬ 
tem being used, but they follow the 
ENHBAS command instead of 
BASIC. A return to command level 
leaves the new drivers intact. All the 
appropriate features are available in 
DOS (disk operating system) mode or 


during use of any /CMD program 
that doesn't have its own drivers 
(sadly, Scripsit does). The only 
incompatible programs 1 have found 
are the DSET and DBLFMT com¬ 
mands in Software Etc's implementa¬ 
tion of double density for NEW¬ 
DOS/80, but these present trivial 
problems that are easily cir¬ 
cumvented. BASIC can be reentered 
just as before. 

Typing ENHBAS again will lock up 
the system, which was one of the few 
faults that I found; it would be nice to 
be able to disable ENHBAS without 
rebooting. Since you will almost 
always want ENHBAS in the system, 
it's most easily initialized by a 
CHAIN command if your operating 
system has such a feature. Listing 1 
shows a NEWDOS/80 double-den¬ 
sity chain file that does the initializa¬ 
tion and reenters DOS, A file for use 
with ComProc or other DOSes would 
be similar. The tape system is in¬ 
itialized by typing SYSTEM; typing 
ENHBAS after the prompt then loads 
and initializes the tape. 


Listing 1: A CHAIN file for use with NEWDOS/BO and the Percom Doubler to load 
and initialize ENHBAS. ADR disables and enables automatic recognition of double den¬ 
sity. The POKE at line 40 enables control-H to sound the bell; the POKE at line 50 
changes the cursor character. PAGE and CLM set page length and number of characters 
per line. Removal of ADR allows it to be used with NEWDOS/80 version 2.0. 


JO 

OPtM '■ i: 

1”. 1, 


OPEN THE CHAIN FILE 

20 

PRINT 

wt, 

<^ADR GFF" 

AUTO DENSITY PECOONITIDN OFF 

30 

PR INI 


*'ENH0:A8" 

INITIALIZE 

40 

PRINT 

ttl ^ 

POKE 1.6409. r' 

ENABLE THE BELL 

‘■jO 

PRINT 

ttl. 

" POKE 16419.127 

" -X'HANOE THE CURSOR 

til' 

FPJNT 



PAGE LENOTH 

VO 

PRINT 

#1 F 

" CLM=^132" 

'■ column width 

80 

PRINT 


" 0MD"tCHR^(34)? 

CHRt(34) -RETURN TO DOS 

yO 
! 00 

PRINT 

CL08E 

#Ih 

■“ACiR ON'' 

''AUTO DENSITV RECOGNITION ON 




ENHBAS 


The TRS-SO™ Programmer's Language 

reviewed this month by Mahton Kally is available through the following dealers St. distributors, 

who carry the complete line of products from THE CO RIM SOFT CROUP. Specify Model !/lll 

disk. Model I/Ill cassette or Model II disk. 


TVI Taridy Ccm-'porBnjdin 




Model I/Ill S59.95 

Model II $33,95 

Apparat Inc. 

So ft s I de/T S E /Har ds Ide 

Level IV Products 

Denver, CO 

Peter sborough, NH 

Livonta, Ml 

The Program Store 

Softsel 

Garcia & Assoc, 

Washington, D.C. 

Marina Del Ray. CA 

Chicago, IL 

Ma 11 b u Micro compu11 ng 

Pittsburgh Computer Store 

The Software Shack 

Malibu, CA 

Pittsburgh. PA 

Belton, MO 

Micro Products 

The Game Preserve 

Lee Allen S. Assoc. 

Witmington, DE 

Indianapolis, IN 

Indianapolis, IN 

THE CORNSOFT GROUP 

BOOS Keystone Indpis. 1 

iiM aesEo E317] sst-ssst 
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Double your 

disk storage capacity.. 



simply by switching 
to Omni’s new 
reversibie disk. 


If you have an Apple, TRS-80, Zenith, North Star or 
any other slngte-slded SVi” disk drive, you can 
double disk capacity by simply switching to the 
Fllp/Floppy disk from Omni. It works just like your 
present disks, except you can flip it over and 
record on the reverse side. So you can consolidate 
programs and files that used to require two disks. 
You can halve your disk requirements. And save 
money. 

Each disk comes with some impressive specifica¬ 
tions: They're certified error-free at more than twice 
the error-threshold of your system. Rated for more 
than 12 million passes without disk-related errors or 
significant wear. And precision fabricated with such 
standard features as reinforced hub rings. 


Call Omni toll-free today. Get premium disks. Twice 
the capacity, A full money-back guarantee. 
Unbeatable price. Arnil if you order a ten pack now, 
a free $5.00 storage case as well. 



Omni Resources 

4 Oak Pond Avenue. Millbury, MA 01527 
(800) 343-7620 In Mass. (617) 799-0197 

Dealer Inquiries invited. 

Software Houses: We also offer duplicating arxt 
formatting services. 


$21.00-Five pack 

(Equivalent to 10 single-sided disks) 


$40.00-Ten pack 

(Equivalent to 20 single-sided disks) 


Free 

Protective plastic 
storage case with each 
lO pack ordered by 
12/25/81 



Send the following Fllp/Floppy disks. 

I understand they hove a full 90 day money-back 
guarantee if Tm not completely satisfied. 

System St model # __ 

_Five packs @ $21.00 $,_ 

_Ten packs ® $40.00' _ 

* includes ptastic case 

Shipping and handling S_ 

5% sales tax (Mass, only) $_ 

Total $_ 

_Chec k (to Om ni Resources) _C.O. D. 

_Master Card _Visa 

Card #_Exp._ 

Name _ 


Order tolMree (800) 348^7620. 
In Mass. (617) 7^197. 
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Listing 2: ENHBAS's 30 rt functiom in action. The program in listing 2a, which pro¬ 
duces the output in listing 2b, displays four arrays five times each. First, they appear un¬ 
sorted, then sorted according to the different keys and tags noted in the programs 
remarks. 

(2a) 


10 

20 

50 

40 

50 

60 

70 

SO 

90 

WO 

no 

120 

130 

140 

150 

L60 

170 

ISO 

190 

200 

210 

220 

230 

240 

250 

260 

270 

200 

290 

500 

510 

520 

530 

540 

550 

(2b) 

Jt) 


TO FOLLOW '‘C^' 


CLEAR 200'. DEFINT A-Z 

DIM A\20) ► 20). C (20?. 04(20) 

LPRINT "A( X ‘ CtJO-. "D1.( X >" PRINT HEADERS 

LPRINT STRING* (55. "4'M 

FOR I-l TO 5 ■ SET LIP ARRAYS AS RANDOM NUMBERS AND LETTERS 

.A(n^RM0^5i E;*U )=CHR*(70+RNDt5) ). C< 1 )=ftND( 999> ’ D*n j ^CHRS (SO+RNDUO'J ' 
NEXT I 

CSUB ’’PNT*’ FORINT THE ORIGINAL RANDOM ARRAYS 
SCLEAR CLEAR FOR THE SORT 
KEY A SORT ON INTEGER ARRAY A- ASCENDING 
AT0R=3 USE ONLY THE FIRST EWE ELEMENTS 
SORT ' DO THE SORT] 

CSlJE "RNT'' • PRINT THE RESULTS 
SCLEAft ^ CLEAR FDR THE NEXT SORT 
A TOP ^5 FIRST FWE ELEMENTS ONLY 

KEY C ‘ SORT ON INTEGER ARRAY "C** 

TAG A •' FORCE THE ELEMENTS OF ARRAY 
SORT DO THE SORT 
CSUES "RNT" ■■ PRINT THE RESULTS 
SCLEAR SET UP FOR THE NEXT SORT 
AT0P=5 FIRST 5 ELEMENTS ONLY 

KEY C.B9 ■ PRIORITY SORT ON B4, NEXT ON ARRAY C<K} 

TAG A.D* FORCE ARRAYS A AND D* TO FOLLOW C AMD D* 

SORT ' SORT THEM 

CSUD "RNT^^ PRINT THE SORT RESULTS 
SORT (I) DO A DESCENDING S^GRT 
CSUD ”PNT' PRINT THE RESULT 
LPRINT CHR^nZ) 

END 

UNAME ^'PNT'^ PRINTING SUBROUTINE 
FOR 1=1 TO 5 

LRRINT A <IJ j B4(n . C n > - D* U 3 
NEXT I 

LF RI NT STRI NO* ( 55 - 4 " ) 

RETURN 


XJ 


c i X) 


D4 ^ X ! 




577 

t49 

S74 

972 

429 


4 ##« 4 4 # 4 #M #4 4 4 4# #4 4# 4 tr 4# #######« 4 ######## # fUUt 4 # 4 4 

1 0 577 S 

I J 649 R 

3 I S74 

5 K 972 V 

5 U 429 W 

## 444444 # 44 ### 444444444444444444444 # 4444 # 44 # 4444444#444 
5 G 429 S 

i J 377 R 

I I 649 Y 

3 K 074 V 

-5 J 972 U 

4####4#######4#4444444444444444444444444#44#44U44444444 
5 0 429 S 

1 I 649 V 

J U 577 R 

5 J 972 W 

3 K S74 U 

4###44fttt4444lt44444#4444#444444444444#fr4tf 444^4444444 44 h4 
3 t. 074 Y 

5 U 972 W 

10 577 R 

1 I (^4--' i 

5 G 429 S 

t^t^Mfkft#ftttt»44444444444444444444444«4444444tt«ttv«Ff»4444444^4ft4 


The Operating Environment 

The first thing you notice after in¬ 
itialization is that the cursor is now a 
block {this can be changed to any 
character by a single POKE, which is 
handy for letting the cursor tell you 
where you are in a complex pro¬ 
gram). If an amplifier is connected to 
the tape output, pressing a key will 
produce a "click" (really a very short 
beep). This gives a professional feel to 
the keyboard and it's a nice feature 


for those of us who are touch typists; 
it's something I have longed for in 
Scripsit. Pressing BREAK produces a 
different tone, and an error produces 
a two-tone signal. If PRINT 
CHRS$(8) (ASCII bell) is in a pro¬ 
gram, Westminster chimes sound! 

The CLEAR key is redefined as a 
true control (sometimes abbreviated 
as Ctrl) key. You clear the screen by 
using control-®. Most of the control 
characters do nothing in the normal 


TRS-80, but control-H produces a 
backspace, control-G sounds West¬ 
minster chimes, controI-C is a break 
(with an echo of a down-arrow and C 
to the screen, which BREAK also 
does), control-A is a break without 
echo, control-I is a tab, and control*! 
is a linefeed with carriage return. 
Using the control key with numerals 1 
through 6 produces special characters 
if lowercase is installed, control-dash 
gives an underline, an d con trol- 
arrows puts arrows on the screen. 

Four onedetter direct commands 
are available (similar to NEWDOS). 
E, R, L, and D produce EDIT, RUN, 
LIST, and DELETE, respectively. 
Similarly, single-key abbreviations 
are available for 35 different BASIC 
commands, statements, and functions 
by simultaneously pressing the shift 
key, the clear key, and the abbrevia¬ 
tion key. Shift-clear and A produces 
AUTO, shift-clear and P produces 
PRINT, shift-clear and N produces 
NEXT, shift-clear and D produces 
DIM, and so on. I find this of little 
value except with the most commonly 
used words; otherwise it's quicker to 
type the word than to look it up, even 
if the keys are labeled. But some peo¬ 
ple may find more of these single-key 
abbreviations useful. 

Another nice feature is formatting 
of progra m lis tings. The prin ter 
driver indents text by six spaces as 
shown in listing 2; this makes listings 
easier to read, and the feature works 
for video output as well, Fve already 
mentioned the user-definable cursor 
and the ability to sense whether or 
not the printer is available. These en¬ 
hancements of the operating environ¬ 
ment seem to me practically worth 
the cost of the entire package. But 
they are only a minor part of 
ENHBAS. The main features are the 
enhancements to the BASIC language 
itself. 

Language Enhancements 

Programming enhancements can be 
divided into commands, statements, 
and functions. In all, 33 have been 
added to the language (as compared 
to about 85 originally available in the 
Microsoft Level 11 BASIC and about 
40 added by TRSDOS), although sev- 
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Hrgh resolution, dot 
addressable graphics with 
vertical resolution of 72 dots 
per Inch and up to 82 dots 
per inch horizontal 
resolLftion. 


"QT." cover reduces noise 
to an office comfort leveL 
This is an optional feature 
to our standard sound dead 
ening case. 


IK standard buffer permits 
the 88G to print while 
receiving data. The optional 
2K buffer allows a 1920 
charaaer dump to the 
printer freeing the CRT. 


Single sheet feeder is very 
simple to use. The only 
front load feeder available 
on rne inarket today/ 


Integrated Paper Handling System 

Dual tractor/friction feed allows use of pin feed, 
roll or single sheet paper. 


Letter Quality Capability 

The 88C provides a selectable 11x7 serif style 
dot matrix for correspondence printing. 


Versatile Interface 

Data input from most computers can be sup¬ 
ported by the 88G. RS2S2C serial and Cen¬ 
tronics' type parallel is standard. Options can 
be added for current loop, IEEE 488 and high 
speed serial inputs. 


Cost Effective 

The 88C has more features than any other 
impact printer in its price class. First compare 
the quality of the 88C, then compare the price 
-the 880 wins! Single unit price is less than 
$800. 



^Optional 

Micro Peripherals, Inc, 4426 South Century' Drive Salt Lake City, Utah 84107 (801) 263-3081 

The Printer People 


Calffornla VITEK (714) 744-8305 CompLfter Potentials (206) 453-9777 Colorado PLS Associates (3031 773-1218 llllnol* CW Electronic Enterprises 
(312) 298-4830 Mae^achusetts Butler (617) 965 1080 Mlnnasota Bohllg & Assocmes (612) 922-7011 New Jersey Hansen & Hughes (2011 652- 
7055 Oregon Mlcroware (503) 620-8150 Washington Mlcmware (206) 451-8536 Pennsylvania QED Electronics (215) 674-9600 Utah PtS Asso¬ 
ciates (801) 466-8729 International Bumpe. Russet Instruments, Ltct. (0734) 863147 Telex: 849721 IntematJonaf, Sintei, 1602) 994-3435 
Teiex: 165-745 Cartacta Norango (416) 449-2761 Texas Thomson Distributors (214) 233-5744 
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eral are interrelated. Well look at the 
added commands and functions one 
by one. Most of the statements can be 
divided among those that control 
sorting, branching, graphics, screen 
displays, and printer formatting. 
There are two new commands: 
RENEW and FIND, RENEW, which 
has already been described, is one of 
the most useful of ENHBAS's 
features, since it almost always 
allows recovery of a BASIC program 
unless there has been an attempt to 
overlay the BASIC memory area or a 
loss of power. It's even possible to 
leave BASIC, execute DOS com¬ 
mands, then reenter BASIC and bring 
the old program back, FIND locates a 
part of a program that has been 
labeled using the JNAME statement 
(described with the new branching 
statements below). FIND makes it 
possible to label a line with a name 
and then branch to the name rather 
than the line number. Since FIND 
locates the branching label, subrou¬ 
tines and branching points may each 
be named and easily located. All who 


have suffered with improperly com¬ 
mented subroutines will appreciate 
this feature. 

Sorting 

The sorting routines are based on a 
modified Shell-Metzner technique 
and handle ascending and descending 
numeric and string sorts. These sort¬ 
ing routines were the inspiration for 
ENHBAS, since the whole thing grew 
out of the development of a machine- 
language sorting project. The sort 
routines are easy to set up (at least if 
you're used to machine-language 
sorts such as Racet's GSF), Only five 
statements are required (SCLEAR, 
KEY, TAG, SORT, and ATOP). It is 
possible to key and tag several 
arrays. A sort should usually be pre¬ 
ceded by the statement SCLEAR 
(really a function), and then the vari¬ 
ables to be sorted are set up using 
KEY (the variables may be alphabetic 
or numeric and are stored in an 
array). Thus: 

120 KEY AGE, NAMES 


THE TSE-HAROSIDE 19B2 MICRO COMPUTER BUYER'S GUIDE 
is now availablai Wa’ve included such 
valuable information as print samples 
from each of the printers we carry, 
feature by feature comparisons of Micro- 
Computer systems In an easy-to-read 
table format an informative article on 
Micros, and pages and pages of complete 
product descriptions. 

We're making this valuable reference 
available for only $2.95 (refundable on 
your next purchase from T5E*HARDSiDE.) 
Charge customers are welcome to call our 
toM-free number: 1-800-250-1790 (in NH call 
S73-5144) THE TSE-HARDSIDE 1902 
MICRO COMPUTER BUYER'S GUIDE will 
soon arrive at your address via first class 
mall. 


Send to: 




T5€:l-lfl^lD€ 

Dept. C, 14 South Street 
Milford, NH 03055 


Yes! Send me the 

TSE'HARDSIDE 1982 Micro-Computer Buyer’s Guide. 

Tve enclosed $2 95 Please send only your FREE Price List 
Charge lo my credit card MasterCard Visa 

Card No__ 

Interbank No. _. 

Signature__ 

Name _ 

Address__ 

City__ 

State __ 


B11 


Exp. Date 


_Zip Code. 


would set up a sort in line 120 so that 
a string array NAME${x) would be 
sorted with top priority, and if there 
were duplicate entries they would be 
sorted by order using the numeric 
array AGE{x), Using KEY, you can 
set sorting priorities for up to four¬ 
teen different arrays. You usually 
want a sort to carry along another 
variable with the sorted elements, 
and TAG allows that. Thus a sort by 
names could carry addresses along 
with the names. For example: 

130 TAG ADDR$, ZIP 

following line 120 would force the 
addresses in array ADDR(x) and the 
zip codes in array ZIP(x) to tag 
along after the names and ages as 
they were sorted by the KEY specifi¬ 
cation in line 120. Up to fourteen 
arrays can tag along in the sort. The 
statement SORT (f) actually forces 
the sort. The "f" is a flag that specifies 
if the sort should arrange the elements 
from small to large or large to small, 
SORT (0) (or simply SORT) produces 
a sort in ascending order, from small¬ 
est to largest. SORT (1) does a des¬ 
cending sort, with the largest ele¬ 
ments coming first. A sort will ac¬ 
tually process all the elements dimen¬ 
sioned in an array, whether they have 
been assigned values or not (the ar¬ 
rays must be of equal length). When 
you don't need all the elements in an 
array, you can specify the upper 
limit. If we added 

140 ATOP = (12) 

to the previous statements, this state¬ 
ment would limit the sort to the first 
twelve array elements. The short pro¬ 
gram in listing 2 illustrates the sort 
procedure and its output. The sorts 
are very fast: 500 integers can be 
sorted in less than four seconds. 

Branching 

ENHBAS provides three new types 
of branching options. These are 
branching to labels and variables, 
selective restoring of DATA state¬ 
ments (that is, the data pointer can 
be restored to something other than 
the initial data element), and condi¬ 
tional looping using the WHILE/ 
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havebeen 

answered 


If you own or use a micro-computer, then chances are that 
from time to time, you’ve wished that someone could simplify 
programming. 

Because as useful as micro-computers are, they can only ever 
be as good as the programs they run. 

Well then, how does this sound? 

No more program-coding. No more debugging. And no more 
time wasting. 

Arguably more comprehensive and advanced than anything else 
of its kind, The Last One is a computer program that writes computer 
programs. Programs that work first time, every time. 

By asking you questions in plain English about what you want 
your program to do. The Last One uses your answers to generate a 
ready-to-use program in BASIC. 

Whafs more, with The Last One, you can change or modify 
your program as often as you wish. Without effort, fuss or any 
additional cost. So as your requirements change, your programs 
can too. 

And if, because of the difficulties and costs of buying, writing 
and customising software, you’ve put off purchasing a computer 
system up to now, you need delay no longer. 

Available now. 

The Last One costs $600 plus local taxes where applicable and is 
now available from better computer stores. 

For further information, write to DJ. ‘AF Systems Ltd., 

Two Century Plaza, Suite 480, 

2049 Century Park East, 

Los Angeles,CA 90067. 

Tel: (213) 203 0851. 
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WEND construct. The labeled 
branching enhancement uses the 
statements JNAME, GTO^ and 
CSUB. JNAME places a label in a 
line. In listing 2, for example, the 
JNAME "'pnt" labels the subroutine 
' pnt'\ JNAME must be the first state¬ 
ment in a line, and it cannot be 
followed by REM without a colon 
firsts an apostrophe ( ' ) may be 
used, but there must never be a space 
after the label (despite an example to 
the contrary in the documentation). 
Labeled subroutines make programs 
much more readable and, of course, 
avoid the possibility of incorrect 


branching caused by changing the 
number of a subroutine's first line. 
Branching to labels also enables you 
to move subroutines around without 
worrying about losing track of them 
in the calling statements. 

The use of labeled subroutines re¬ 
quires two new calling statements. 
GTO and CSUB {for call subroutine) 
are used exactly like GOTO and 
GOSUB except that they call a rou¬ 
tine labeled in a JNAME statement. 
GTO and CSUB can also call a line 
number defined by variable. For ex¬ 
ample, GTO X*100 with a value for X 
of 5 would force a branch to line 500. 


This allows conditional branching ac¬ 
cording to whether a condition is 
"'true'' or '^false/' The FIND com¬ 
mand, mentioned above, lets you 
locate a line previously labeled using 
JNAME by simply typing FIND 
(name); FIND 'PNT" would locate 
that subroutine in listing 2, although 
FIND would normally be used with 
much more complex programs. 

The WHILE and WEND statements 
go a long way toward making BASIC 
a structured language. They are used 
in the same way WHILE and WEND 
are used in more extended Microsoft 
BASICS, such as the BASIC compiler 
for the TRS-80, WHILE a condition is 
"true/' WEND placed at the end of a 
loop will send execution back to the 
WHILE statement. Thus the short 
program: 

10 X = 0 

20 WHILE X< -8; 

30 PRINT X 
40 X = X + 1 
50 WEND 

will have the same effect as: 

10 FOR X = 1T0 8 
20 PRINT X 
30 NEXT X 

Although the former program is 
longer, in a less trivial example it 
forces much better programming 
practice and a more logical program 
flow. Conditional loops of this sort 
are one of the reasons many consider 
Pascal a superior programming lan¬ 
guage, Note that a semicolon is 
needed at the end of the WHILE state¬ 
ment; this contrasts with the WHILE 
construct used by Microsoft. 

RDGOTO and RDGTO both do 
the same thing, except that the latter 
statement uses the label and variable 
conventions of CSUB and GTO. In 
"normal" BASIC, the command RE¬ 
STORE after reading from DATA 
statements sends the read pointer 
back to the first data element. 
RDGOTO sends it back to a par¬ 
ticular line number, so that material 
may be read from the middle of a 
data list. RDGTO lets the line be 
specified by a variable {see the exam¬ 
ple for GTO given above). I don't 
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Cromemco 
introduces 
System One. 



"1 urvival of the fittest. 

In the highly competitive marketplace of micro- 
computers for business^ American Computers 
^ ^ &: Engineers holds the distinction of being 
Cromemco's largest dealership network. This priv¬ 
ilege affords us greater discounts than anyone else. 

Dealers: 

We are pleased to be able to pass these savings on 
to you. Oiir discounts to OEM's cannot be matched 
anywhere. Immediate shipment is available on all 
Cromemco computer systems, peripherals, cards, 
and software. 

Cromemco, in its long-standing tradition of leader- 
ship in innovation, has now brought the state of the 
art in microcomputer technology to its next triumph. 
System One is the ultimate in compact, general 
application micros: 

* Dual 5V4” diskettes • 5 megabyte 

* S-lOO bus hard-disk option 

■ 8-slot card cage ' All-metal construction 

* Single/multi user • Lightweight & portable 
For more information on Cromemco microcomputer 
systems, contact American Computers & Engineers. 
Los Angeles: Headquarters • 2001 So. Barrington Ave., 
Los Angeles, CA 90025 • (213) 477-6751 • Berkeley: 

2855 Telegraph Ave., Berkeley, CA 94705 • (415) 849-0177 
Newport Beach: 4141 MacArthur Blvd., Newport Beach, 
CA 92660 • (714) 851-8700 • Canada: 6715 Eighth St., 
North East Calgary, Alberta, T2E7H7 - (403) 275-5871 
France: 55 Rue de Rivoli, 75001 Paris, France - 236-94-95 
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often use DATA statements, so I can't 
get excited about this, but I can see 
that it would be useful in some ap¬ 
plications* 

Graphics 

The new graphics statements are 
both fun and useful. Although there 
are only three, PLOT, DRAW, and 
INVERT, they do a lot. The simplest. 


INVERT, is really a conmiand. It 
simply changes each graphics point 
from on to off, producing a black-on- 
whi te effect. Graph ics b! ocks oc- 
cupied by characters are unaffected. 

PLOT is useful for data output. Re¬ 
call that any graphics point on the 
screen can be referenced by x and y 
coordinates. For example, SET(22,33} 
turns on a point at the x coordinate 22 


and the y coordinate 33. PLOT has 
the construct: 

PLOT (flag),xl,yl TO x2,y2 
Thus, 

PLOT S,22,33 to 55,44 

(which uses the S flag to set points to 
white) would draw a line between 
points 22,33 and 55,44. Using the flag 
R resets the points to black (ie: it 
"turns off the lights" along a line). 
PLOT can also be used to draw a rec¬ 
tangle on the screen if the flag is set as 
SB (set box). Thus, 

PLOT SB, 10,10 TO 30,30 

would draw a box with its upper left 
corner at 10,10 and its lower right 
comer at 30,30. The flag RB is 
similar, except it turns off the 
graphics points, Here's a simple exer¬ 
cise, Can you figure out what 

CLS: INVERT:PLOT RB,10,10 
TO 30,30 

would do? (Hint: It would produce a 
"black on white" figure.) 

CLS: PLOT SB,10,10 TO 30,30: 
INVERT 

would do the same thing, 

DRAW is more complex, but basi¬ 
cally it allows vector graphics on the 
TRS-BO screen. Vector graphics can 
be likened to drawing a line with a 
pencil that moves in short incre¬ 
ments. A previously filled array spe¬ 
cifies the direction and the number of 
increments the pencil should move 
each time it moves. [This is similar to 
shape tables used to draw graphic 
shapes on the Apple GW] The 
structure of the statement is: 

DRAW (flag), @ x,y USING 
(vector array) 

The flags are S or R, with the same 
meaning as for PLOT, and x and y 
are the starting point of the line to be 
drawn. Thus, 

DRAW S, @ 30,30 USING A 


Listing 3: A vector-graphics program using ENHBAS's DRAW and PLOT statements. 
The additional ENHBAS command INVERT is used to achieve a hlack-on-mhite effect. 
(The output of this program is shown in photo 1.) 


10 DEFItMT A-Z 

20 DIM 

j!0 POKE 16426.. 1 

40 POKE 1*427. 2 

50 FOR .J”l TO 3 

60 FOR 1=0 TO 7 

70 + l 

30 IF 1-7 THEN A=A+256 

90 A( (J“1 

lOQ NEXT 1 

110 NEXT J 

120 A<22J=0 

130 ' CLS 

140 FOR X=1 TO B 

150 FOR Y=0 TO 2 

160 , POKE 16426. X 

170 EiPAW SET @ 23+404i-¥ 

ISO NEXT y 

190 NEXT X 

200 PLOT SB. 3.2 TO 124.45 
210 INVERT 

220 PRINT CHR^t7M 
230 OOTO 230 


-riET THE PLOT SCALE 
'SET THE PLOT ROTATION 
-FILL AM INDEX ARRAY 
"TO specify THE PLOT 


'ROTATE THRO Q TURNS 
■ AND DO 3 DIFFERENT PLOTS 
THIS DOES THE ROTATE 
23 USJNO A THIS DRAWS THE FIO. 


' THIS DRAWS A BOX AROUND THE FICi 
■'AND THIS MAKES IT BLACK ON WHITE 
'THIS PLAYS A WESTMINSTER CHIMES 
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Apphf CromemcOf Micropolist NorthStart 
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consumed by the bid process. Products shipped throughout 
the United States and world-wide. Visit or write any of our 
stores for more information or to receive our catalogue of 
products represented. 


the dependable store 


257 West Street, Annapolis, MD 2140! - (301) 268-6505 
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6671 Backlick Road, Springfield, VA 22150 - (703) 644-5500 
Plaza 38, 2442 Route 38, Cherry Hill, NJ 08002 - (609) 779-0023 
Callers outside metropolitan areas served by our stores 
Please call (301)268 5801 

Career Opporiumiies A pailabie An Bqmi Opportunity Employer 
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would produce a complicated line 
starting at the point 30,30 and using 
the directions and lengths specified in 
the array The complications oc¬ 
cur in setting up the array. Listing 3 is 
a short vector-graphics program; 
photo 1 shows its results. The length 
of the increments (which specifies the 


scale of the drawing) and the rotation 
of the drawing can also be controlled 
by poking values into two locations 
in memory (see listing 3), One limita¬ 
tion of the vector graphics used here 
is that the direction of movement of 
the "pendr' can be specified only in 
45 -degree increments. 


Screen Control 

The first of the screen-control state¬ 
ments, LEFT, is really a command 
and is most useful in graphics. Its ac¬ 
tion is simple: it moves everything on 
the screen one character to the left. 
This is useful for moving graphs. For 
example, a sine wave might be drawn 
onto the screen using SET, and if 
LEFT were used each time a SET was 
done the sine wave would travel 
across the screen. Moving bar graphs 
and fancy moving graphics are also 
possible, especially if you combine 
LEFT with DRAW. 

SCROLL produces professional- 
looking output: it splits the screen 
into two sections, protecting the up¬ 
per section from scrolling while 
allowing the lower to scroll in the 
usual way. SCROLL is enabled by the 
statement SCROLL=SET, which also 
clears the screen. SCROLL=4, for ex¬ 
ample, then prevents the upper four 
lines from scrolling; they will stay in 
place during a listing or output from a 
program. SCROLL = RESET disables 
the scroll-protect feature. 1 like to use 
this feature when modifying pro¬ 
grams by using it in the command 
mode. I can '"lock"^^ a few program 
lines on the upper screen and use the 
lower for modifications and listings. 
Simply typing SCROLL = RESET 
then brings me back to the normal 
mode. The screen-clearing feature can 
be annoying; I would prefer to be 
able to control clearing separately by 
using CLS. 

Printer Formatting 

The two printer-formatting state¬ 
ments are simple but valuable. CLM 
(integer) sets the maximum column 
width (in characters) before a wrap¬ 
around. This is necessary on printers 
that truncate the end of a line, and 
useful on others. 1 use a 14Vi-inch- 
wide printer format, and CLM lets me 
specify that the output would be nar¬ 
rower, thus allowing narrower paper 
for some applications. The default 
column width is 80 characters, which 
surprised me when I first listed a pro¬ 
gram with long lines. 

The command PAGE (number) 
specifies the number of lines that will 
be printed on each page. When the 



Photo 1: The output from the simple vector-graphicB program given in listing 3. 
ENHBASs DRAW, PLOT, and INVERT statements make it easy to program these 
graphics. 
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H TOOK A BIT OF QENIUS 
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Only Standard Microsystems could build so much 
CRT capability in a small terminal-on-a-board at 
such a low price. 

Our new Hawk 1 video terminal module gives 
you the circuitry you need to build a truly smart 


terminal. The Hawk is available in either 24 x 80 
or 16 X 64 displays. It has an easy-to-read 7x11 
dot matrix in a 9 x 12 dot character held. With up 
to 64 graphic characters. 

It can give you underlining, reverse video, 
character blinking, half intensity and char- 
aracter blanking. 

Editing features include character 
insert/delete, line insert/delete, 
tab operations and full/par¬ 
tial screen erase. 

It has such communica¬ 
tions features as a full 
RS-232 I/O port with 8 se¬ 
lectable baud rates and an 
auxiliary RS-232 printer 
output port. Other features 
include 50 or 60Hz screen 
frame rate; both direct drive 
and composite video outputs; 
on-board alarm and on-board 
CRT brightness and contrast 
controls. 

In addition to the standard 
program provided, it can be 
user custom-programmed 
via two on-board ROM 
sockets. 

You just connect a key¬ 
board. a monitor and a power 
supply and you’re ready to go. 
Imagine being a bit of a genius 
yourself for only $425. 

Send for our data sheet for 
complete details. 
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STANDARD MICROSYSTEMS 

DISTRIBUTORS 


ARIZONA 

Cstec Mollrionics 
PtiMniit 
(602)372 7951 
Kac^iina- Electronic Dist. 
PhoeniK 
(602) 269 6201 
Kachina Electronic DisL 
Tircson 

(602) 792-2223 

CAltFORNIA 

Cetec MollfOfiics 

South Gate 

(213) 773-6521 

(714) 521-7412 

Cetec Motlronics 

Sen Jose 

(408) 263-7373 

Cetec Moltronics 

San ffiego 

[714)278 5020 

Diplomat Electronics, Inc. 

Sunnyvale 

{408) 734-1900 

NESCO 

Van Nuys 

{800)423 2664 

NESCO 

San Diego 

(714)292 7349 

Western Microtechnology 

Sales 

Cupertino 

(408) 725 1660 

Zeus/Wfest Inc. 

Anaheim 
(714) 632-6880 

COIORADO 

Bell Industries 

Wheatridge 

(303) 424-1985 

Diplomat Electronics, Inc. 

Englewood 

[303} 740 8300 

CONNECTICUT 
Oiplomal Electremcs, Inc. 
Danbury 
[2031797-9674 

FLORIDA 

Diplomat Electronics, Inc. 
Clearwater 
(8131443-4514 
Diplomat Electronics, fnc. 
Palm Bay 
(305) 725-4520 
Diplomat Electronics, Inc, 
Fort Lauderdale 
(305) 971-7160 
Hammnnd Eleotrunics, Inc. 
Orlando 

(305) 849-6060 

GEORGIA 

Diplomal Electronics 

Norcross 

(404) 449-4133 

ILLINOIS 

Diplomat Electronics, Inc, 

Bensenville 

[312} 595^1000 

IWar-Con 

Sholiie 

(3121675 6450 

MARYLAND 

Whitney Distribirtofs, Inc. 

Baltimore 

(301) 944-8080 

Diplomat Eledronjcs, Inc. 

Columbia 

(301] 995-1226 

MASSACHUSETTS 

Diplomat Electronics, Inc. 
Chicopee 
(413) 592-9441 
Diplomat Oectronits, Inc. 
Hollislon 
(617) 429-4120 
RC Components 
Wilmington 
(617) 657 4310 
Zeus/New England, Inc. 
Gorlin glon 
(617)273-0750 


MICHIGAN 

Diptomat Electronics, Inc 
Farmington 
(313)477 3200 


MINNESOTA 

Diplomat Electronics, tnc. 
Fridley 

(612) 572-0313 


NEW JERSEY 

Diplomat Electronics, Inc. 
Tatowa 

(201) 785^1830 
Diplomat Electronics, Inc. 
Mt. Laurel 
(609) 234 8080 


Falk-Baker Assoc. 
N Utley 

[201)661 2430 
{201)661-2431 


NEW MEXICO 
Bel) Industries 
Albuquerque 
(5051292 2700 


NEW YORK 

Diplomat Electcomcs 
Melville 

(516)454-6400 
Diplomat Electronics 
Liverpool 
(315)652 5000 
Current Components 
|^u^|3au^e^^ 

Zeus Compncents Corp. 
Melville 

(516) 752-9551 


Zeus Components, Inc. 
Port Chester 


(914) 973-7400 


NORTH CAROLINA 

Hammond Electronics, Inc 

Greensboro 

(919)275-6391 

OHIO 

Target Electronic Corp. 
Solon 

(2161248 7930 
Applied Dala Management 
Cincinnati 
(513) 579 BIOS 


DKIAHDMA 

Quality Components 
Tulsa 

(918) 664-8812 

PENNSViVANIA 

QED Electromcs, Inc. 

Hatboro 

(215)674-9600 

SOUTH CAROLINA 

Hammond Electronics, Irtc. 

Greenville 

(803) 233-4121 

TEXAS 

Quality Components, (rrc. 
Addison 

(214)387-4949 
Quality Components, Irrc. 
Houston 
(713)772 7100 
Quality Components, Inc. 
Austin 

(512)835 0220 

UTAH 

Bell Industries 
Salt Lake City 
(SOI) 972 6969 
Diplomat Electronics. Inc. 
Sail Lake City 
(801) 486 4134 

CANADA 

Future Electronics, Inc. 
Montreal Quebec 
(5141 694-7710 
Future Electronics, Inc 
Downsview. Ontario 
(416) 663-5563 
Future Electronics, Inc. 
Vancouver, B.C. 
[604)438-5545 
Future Electromcs, Irvc, 
Ottawa, Ontario 
(613) 820 8313 


lines have been printed, the TRS-80 
sends blank lines until the top of the 
next page is reached. Each page is as¬ 
sumed to have a total of 66 lines, 
printed and blank; if your printer has 
a different page length, you can 
change the default by POKEing the 
correct number in location 16424. Im¬ 
mediately after turning on the com¬ 
puter, I normally set PAGE {at 55) 
and CLM (at 132} by using a CHAIN 
file in NEVVDOS/80 (see listing 1). 

Other Features 

ENHBAS has many other useful 
statements and related functions. By 
far the most powerful of these is 
EXEC (string), which executes a string 
as a program statement. For example: 

A$=''Y=X+2*SIN(X)":EXEC A$ 

executes the statement Y = X + 
2*SIN(X). Using EXECy you can 
define statements as strings and re¬ 
peatedly execute the statements in the 
program. This can eliminate a lot of 
GOSUBs to short subroutines. You 
can also construct statements using 
string manipulation and then execute 
them. In theory it is even possible to 
write a BASIC program that will 
write another program, 

A similar routine is EVAL, al¬ 
though it is really a function rather 
than a statement. The statement 

EVAL (string) 

evaluates a string as if it is an 
algebraic expression. Thus: 

A$="X+2*SIN(X)":Y=EVAL(A$) 

does the same thing as the example in 
the previous paragraph. As with 
EXEC, you can have the program 
manipulate the strings. As an exam¬ 
ple of an application for teaching pro¬ 
grams, a student can enter a function 
as a string, and that function could 
then be evaluated, plotted, etc. 1 have 
by no means explored all of the uses 
of EVAL and EXEC, but they seem to 
offer a host of possibilities in instruc¬ 
tional programs and even a variety of 
artificial Intelligence, 

Another miscellaneous statement is 
POP. POP allows a graceful exit from 


a subroutine before its end is reached. 
Suppose a subroutine at line 200 calls 
another at line 400, A normal branch 
out of the second subroutine would 
mean that the next RETURN would 
bring the program to the point where 
the second was called in the first sub¬ 
routine. If POP has been executed, 
however, the "return to 200" would 
be eliminated and execution would be 
returned to the main program. This is 
similar to the EXIT command in some 
other BASICS, Usually POP is used 
with some kind of IF statement or 
other conditional branch. 

WPOKE and WPEEK place and 
retrieve 16-bit integer values to and 
from memory. For example, WPOKE 
(28560), 2992 pokes the integer value 
2992 into location 28560 and 28561 (2 
bytes are needed to store an integer), 
WPEEK (28560) then retrieves the 
number. PRINT WPEEK (16561) 
returns the memory size that had 
been set on entering BASIC, for ex¬ 
ample. WPEEK can be particularly 
useful in conjunction with VARPTR. 

The simplest of the new functions 
(including WPEEK and EVAL, which 
have already been described) are PI 
and EN, PI simply returns the value 
of TT, and EN the value of the ex¬ 
ponential constant e (the base of 
natural or Napierian logarithms). 
Either single or double precision is 
returned, depending on the precision 
of the assignment variable, A!=PI 
would set A! to 3.14159, while 
A# = PI would give Afjf the value of 
3.141592653589793. 

BINS and HEX$ return a string that 
expresses the binary or hexadecimal 
value of an integer, A$=B1N${10432) 
assigns "0010100011000000" to A$; 
A$=HEX$(10432) assigns "28C0", I 
wondered why such functions weren't 
included in disk BASIC. Now I 
wonder why a function OCT$ wasn't 
included in ENHBAS, 

SIZE is the simplest function or 
statement in this whole package. It re¬ 
turns the length (in bytes) of the resi¬ 
dent program, in the same way that 
MEM returns the remaining memory; 
three years ago I thought a similar 
function should have been a part of 
Level 1 BASIC. 

W1NKEY$ is another function that 
should have been a part of an earlier 
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version of the TRS-60 BASICs, Al¬ 
though similar to INKEY$ in that it 
takes a value from the keyboard 
without waiting for ENTER to be 
pressed, WINKEY$ waits until there 
is an input. While INKEY$ must be 
put into a sometimes complex loop 
structure, WINKEY$ can stand alone. 
This results in code that is shorter and 
easier to read and allows some input 
structures that were, previously, 
nearly impossible* BASIC is probably 
the consumate interactive language, 
and WINKEYS is a function that 
makes interaction even easier. 

PLAY (string) sends a sequence of 
tones to the cassette port* The first 
byte of the string specifies the tone 
and the second and third the dura¬ 
tion; this sequence is repeated, 3 
bytes at a time, to specify a tune. 
While it is possible to write simple 
melodies this way, it isn't easy. The 
tones are not linear functions of the 
byte values, and the actual duration 
depends not only on the two duration 
bytes but also on the tone value. 
Thus, writing a tune is a trial-and- 
error procedure* The command is 
useful for producing audible prompts 
in a program, and by using short 
durations and variable tone values, 
you can achieve such noise effects as 
''raspberries," ricochets, and rocket 
blasts, 

CALL should also have been a part 
of Level II or of disk BASIC. CALL 
does the same thing as a USR function 
but in a different way. USR(x) calls a 
machine-language routine whose en¬ 
try location has been specified in a 
DEFUSR statement: CALL does this, 
but directly, CALL 22856, 56 puts the 
value 56 into the HL register pair and 
begins executing a machine-language 
routine at location 22856, Although 
this function is simple to use, it must 
have been difficult to incorporate into 
ENHBAS. 

ENHBAS on Other Systems 

I have used only the Model 1 disk 
and tape versions of ENHBAS, The 
tape version provides all of the en¬ 
hancements mentioned above plus 
the disk-BASIC enhancements (ex¬ 
cept those used for disk control and 
the multiple USR calls, and CALL 
eliminates the need for the latter). 


The tape version is entered by using 
the SYSTEM command. Cornsoft has 
assured me that the only difference in 
the Model III version is that it did not 
at first support the printer-formatting 
options. By the time you read this, 
that problem should be corrected. 
The Model 11 version of ENHBAS 
is superior to the Model I or III, 
largely because of the way the Model 
II handles interpreted BASIC, The 
Model II version includes some func¬ 
tions (like POKE and PEEK) that 
should have been included with the 
original system, as well as all the 
enhancements that are available for 
the Model I and III and a variety of 


others. The complete command set 
for the Model II version of ENHBAS 
is summarized in table 1 (taken from 
Cornsoft's advertising literature). 

An Overview of ENHBAS 
ENHBAS is outstanding software. 
Good software without support, 
however, isn't worth much. Support 
includes documentation, advice from 
the vendor, updates and modifica¬ 
tions, and simple things like delivery 
and packaging. With ENHBAS, these 
are as outstanding as the software 
itself. For $5, and the return of your 
original ENHBAS disk, Cornsoft will 
provide updates. 


Command 

Meaning 

DIR 

Display disK directory 

FIND 

List line with specified label 

TAG 

Mark array to lag along at sort time 

SCLEAR 

Initialize SORT command 

ATOP 

Set top limit for SORT 

JNAME 

Identifies a label for use by GTO and CSUB 

GTO 

Special GOTO, allows labeled and calculated GOTOs 

CSUB 

Similar to GTO except accomplishes a GOSUB 

RDQOTO 

RESTORES at specified line number 

RDGTO 

RESTORES at specified label 

WHILEfWEND 

Structured loop construct (WHILE cond;: code: WEND) 

INSERT 

Moves entire file up by n records at specified point 

OVERWRITE 

Deietes n records in file starting a! specified point 

TSET 

With INDEX FILE, specifies master file record as USED 

TRESET 

With INDEX FILE, specifies master file record as FREE 

CURSOR 

Allows changing of system cursor 

EXEC 

ON BREAK 

Executes a string expression as a program statement 

GOTO 

Branch to line number when the BREAK key is hit 

BRL 

Line at which BREAK was hit when branched to ON BREAK ... 

OUTPUT 

Acts as PRINT when exp = 0, LPRINT when exp = 1, can also 
send data to the RS232 ports 

POP 

Removes last GOSUB 

PUSH 

PUSHes a line or label address on the GOSUB stack 

SCROLL 

Sets number of lines to sc roll-protect on the screen 

TITLE 

Automatically prints Information at specified printer line 

WPOKE 

POKES a 16-bit number at specified address 

PI 

Function, returns the value of pi 

ENV 

Function, returns the value of ''e‘' (base of natural log) 

BINS 

Function, returns 16-dlgit binary string of expression 

LOWERS 

Function, converts string to all lowercase 

UPPERS 

Function, converts string to ail uppercase 

SCREENS 

Reads a byte from the screen 

DISKIDS 

Reads disk id from any disk drive 

WINKEYS 

Like IN KEYS except automatically loops until key hit 

ALLOC 

Function, returns number of files allocated 

FREE 

Finds first free entry in Index File {see TSET/TRESET) 

CALL 

Function. CALLS machine-language subroutine 

EVAL 

Evaluates a string expression as an algebraic expression 

RS232 

Function, reads a byte from RS232 Port A or B 

SIZE 

Returns size of current program 

WPEEK 

16-bif PEEK 

POKE 

Places number at specified memory address 

PEEK 

Function, returns contents of specified memory address 

CLM, PAGE 

Sets maximum page length and line length without FORMS 

EPUT. EGET 

Allows records lengths in excess of 256 bytes 

SEARCH 

Searches disk file (EGET/EPUT or GET/PUT type) for specitted 
key 

PAGELEN 

Memory address of FORMS page-length variable 

PROW 

Memory address of FORMS page-length printer row 

Table 1: A summary of the command set of ENHBAS for the TRS-80 Model IL 
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CP/M • PASCAL • APP1£ DOS 


SVA 

MAKING APPlfS GROW 


AMS 6000 

MEGADYTER SYSTEM 


The AMS d0CX3 Megobyrer Sysrem is for rhe senous user who wonts ro 
expand the capability of his Apple* by increasing online da to storoge, 
and reducing disk handling. It brings o new dirr^nsion to your Apple, 
mokirg your doto porioble ro other connputers and gives you the re¬ 
liability ossodored with IBM standard 6'^ floppy disks. 

The AMS 6000 provides on Apple memory system with ^ to 4 Mega- 
bytes of removable, online. eosy-roHJse Apple formatted data ready 
ro plug-in ond operate. The system is of home in any setting and 
matches the styling of your Apple. 

The AMS 8000 preserves your current software investment by moin- 
toinirg rigid compliance with APPLE DOS interface spedficotions, Sirioe 
standard Apple DOS comm ends are used, most software currently 
running under APPLE DOS 3.2, 3.3, Apple UCSD Poscol 1.1, or Microsoft 
CP/M*2,2 will run with AMS 6000. Apple mini disks may be used at 
any rime. 

Because of rhe IBM 3740 single density formor, you now hove the 
opportunity to exchange data with other computers such os IBM, 
INTEL, Radio Shock, DEC, etc. or operorirg systenns like CP/M, UC50 
Pasco], etc. 

The controlier dreuitry uhlizes o state of-the-art LSI fk>ppy di^ controller 
ond doto seporofor to provide automotic single ond double density 
operorion, A proprietory high speed 50FT-DAAA dofo transfer tech¬ 
nique guarantees compotibility with oil other DMA cords ond will nor 
interfere with memory refresh. 

For Q cost effective, reliable, and software compatible memory sys¬ 
tem from the origifvotor of floppy disk systems for rhe Apple, try rhe 
AMS flCXX] from SVA ... 5VA means Business, 

•frodemork Apple Computer CP/M Trodemork Digital Research. 


Look whof rhe complete AMS 6000 memory system with its field 
proven hardware and complete support software, deluxe industrial 
quality cobirtet, relioble industry stondord IBM 3740 6-inch floppy disk 
drives, duol der>sity controtler, self-contained power supplies ond high 
density cooling means to you; 

INCREASED STORAGE & FLEXIBIUTY 

• Increase online storage up to 4 Mego byres 

• Expand your maximum accounts and file size 

• Add Ngh speed efficient hord disk backup 

IMPROVED COMPATlBiUIY 

• Operate with single AND double density DOS, CP/M, Pascal 

• Enhance your existirg mini-disks ond softwore 

• Copy any IBM 3740 or IBM System 34 Format 8'' disk 

• Interchange data with other computers 

SIMPURED OPERATION 

• Utilize stondord Apple DOS and DOS commartds 

• Reduce disk hondling and I/O slot usage 

• Goin automatic single/double density operation 

• Gain automotic single/double sided drive operation 

• Charge ro voice coil drives with one switch 

SEVEN DAY BURN IN AND TEST POUCY 

• 1 Year Worranty 


SORRENTO VALL£Y ASSOCIATES 

11722 Sorrento Volley Rood 
Son Diego, CA 92121 
<714) 452-0101 
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Since Comsoft Group is a new, 
small firm, I was apprehensive when 1 
ordered ENHBAS. Experience with 
other vendors (some of them large 
and well-known) had led me to expect 
some bugs, poor delivery time, 
shoddy documentation, and so on* In 
this case, 1 expected to receive a 
padded manilla envelope with a 
crimped disk and some photocopied, 
jargon-laden documentation. Instead, 
within three days of placing a phone 
order, I received a box with a well-de¬ 
signed, blue 3-ring binder containing 
a disk and 55 pages of documen¬ 
tation. The documentation is superb. 
The page layout and format are 
pleasing and each feature is presented 
in logical sequence and described 
clearly and with good examples. (1 
find the documentation easier to use 
than either the Level II or disk BASIC 
manuals from Radio Shack and 
much superior to the documentation 
for NEWTX>S, GSF, RSM2D, or even 
Microsoft's FORTRAN or BASIC 
compiler—and all those are excellent 
software.) The text is clearly written 
and, in contrast to most software 
documentation, not intimidating. It 
took me about three hours to feel 
comfortable with most of the features 
and the same should be true for 
anyone who knows the rudiments of 
BASIC and the TRS-80. I do wish 
ENHBAS could handle matrix mani¬ 
pulation and had automatic-key re¬ 
peat, but you can't expect everything. 

Are there any disadvantages? Some 
are to be expected with any product 
of this complexity, but all are minor, 
including the few mentioned above. 
Since ENHBAS includes new func¬ 
tions and statements, there are new 
reserved words, and that is some¬ 
times inconvenient. For example, a 
program with the variable PI will not 
run with ENHBAS; you have to 
change the variable's name. And 
ENHBAS occupies a considerable 
amount of memory {I was thrown out 
of Scripsit a few minutes ago because 
ENHBAS was still loaded and pro¬ 
tected). ENHBAS size in memory 
would be most important to those 
with 16 K- or 32 K-byte systems. The 
tape version occupies the same 
memory as do the disk overlays and 
leaves about 10,5 K bytes of usable 


memory in a 16 K-byte system. As 
mentioned above, with disk BASIC 
you have to relocate or not use any 
programs running in the top 4 K 
bytes of memory; they would overlap 

ENHBAS. 

When 1 first used ENHBAS I ex¬ 
pected it to run more slowly than disk 
BASIC. For the most part, I was 
pleasantly surprised. ENHBAS is 
slower by a factor of about 3 when 
executing a simple empty FOR-NEXT 
loop, but that seems to be about the 
only thing that is slower. If a function 
(like SIN{X)) is included in the loop, 
then the slower speed becomes in¬ 
significant. Programs with delay 
loops might need modifications, but 
everything else seems unaffected. I 
also thought that a labeled branch 
might be slower; if anything, it is 
faster than a branch to a line number. 
There is no need to fear that ENHBAS 
will be slow. 

Conclusions 

• ENHBAS is a software package 
that occupies about 4 K bytes of 
RAM and enhances the operating en¬ 
vironment and the versions of BASIC 
for the TRS-SO Models I, II, and IIL 
The operating environment provides 


a true control key, statement ab¬ 
breviations, key click, a bell, audible 
prompts for BREAK and errors, 
printer formatting, and page skip, 
among other features. The BASIC en¬ 
hancements include sort routines, 
branching to labels and other new 
branching methods, WHILE/WEND 
structure, line and vector graphics, 
CALL to a machine-language routine, 
and a number of other features, for a 
total of 32 new statements and func¬ 
tions. 

• The BASIC enhancements follow 
normal syntax and are easy to learn 
and use. The system is easy to load, 
and except for the memory overhead, 
is transparent to the operator. 

• User support is excellent. Doc¬ 
umentation is clear, complete, 
sprinkled with useful examples, and 
packaged in an attractive 3-ring 
binder. The vendor provides excellent 
support and is willing to answer ques¬ 
tions, 

• The software is almost com¬ 
pletely bug free. It was used for a year 
before commercial release and has 
been thoroughly tested and proved. 
ENHBAS seems to be one of the best 
thought-out and produced pieces of 
software available for the TRS-80, ■ 


The Future with the Comsoft Group 


For the Ittst four years a very few 
firms (like Microsoft) have dorninated 
the design of operating systems, com¬ 
pilers, and interpreters. Others, like 
Randy Cook, Apparat, North Star, 
and Ohio Scientific have been excep¬ 
tions, and a few individuals like Lance 
Micklus have produced some excellent 
software. The Comsoft Group has the 
explicit, admitted intent of challenging 
the big companies, and ENHBAS 
proves that Comsoft knows how to do 
it. 

The excellence of ENHBAS has 
made me wonder about other Comsoft 
products. 1 talked at some length with 
Philip Oliver, the author of ENHBAS, 
and teamed that Comsoft had also 
sold an ingenious compiler for integer 
BASIC^ The compiler handled a subset 
of Level II plus seme of ENHBAS and 
produced code that could be assembled 
by Radio Shack's Editor-Assembler. It 
was a good way to learn assembly lan¬ 
guage, and since source code was pro¬ 
duced, you could enhance programs 


by using the TRS-80 editor—it's one of 
those simple ideas that we all wish we 
had thought of. Sadly, that product 
was discontinued due to lack of 
customer interest. 

Oliver is Noii? at ujork on a BASIC 
compiler that will handle all of Radio 
Shack BASIC plus the ENHBAS en¬ 
hancements. This second compiler will 
produce machine code (not source 
code like their present compiler), and 
should rival Microsoft’s compiler. 
Since Cornsoft’s machine-code com¬ 
piler will be written specifically for the 
TR5-B0, it will use the more efficient 
ROM routines when appropriate, but 
its own routines when they are faster. 
The run-time package (and required 
disk storage) should be much smaller 
than for the Microsoft compiler. 

ff Cornsoft h successful in all that it 
projects, we can expect a trend toward 
better and better software—spec¬ 
ifically, software designed for par¬ 
ticular systems, not adapted from one 
to another. 
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FMS-SC 

Crganizes >t)ur 
Crganization 


latiiig reports, generating other data files or on¬ 
line updating of input files that already exist 
FMS-80 is able to call other ]>rograms like sub¬ 
routines in EFM , 

FMS-8() is able to read data files that other 
programs have generated 
No restrictions to rectnd vsize other than avail¬ 
able RAM memory space 
Operates under CP Mf MP/M® or CDOS** 


r MS“80. a data base management system, offers 
the user a quick and easy way to organize and 
efficiently manipulate data so sound decisions ^ 
can be made on facts displayeti. 

most power- S .J| 

alone DBM ^ I 

prograni " ^ ^ 

the micro- ' ’ ^i 

coinimter .,m JL . 

industr>'. 'v li J ' fl 


FMS-BO allows the Ilexibility to quickly create 

programs that 
allow data to l)e 
\ , entered in a 

T i that 

^ ^ ' a secretary- 

r f ^ ^ \ recognizes 

* generates 
^ ^ 13 reports 

that the 
manager requires. 

ri If you're continuously asked to 

do applications programs and 
don't have Lime to flo it in 
1 1 BASIC, consider FMS-BO. 

\ I El For additional 

\ A inform ation contact 


Complete^ "d 
menVI dr’Jjgv 
and wrftl^ 
in ^issem|H c. 
laiigiiagcH^ 
it offers 
these features 


User definable 

File Definitions 

Screen Displays ^ 

Reports (with 

math and fiehl 

break analysis) 

Selection Criteria j ^ 

(on any or iiil 

fields) ^ V 

Menus (that ap- 
fdications prt^graitis 
can be selected from) 
Instantaneous data quor>- tm 
indexed records. 

Matiiemat icai manipii I ation 
of numeric data fields using 
the report generator or the 
programming language EFM 
(Extended File Mainlenance) 
Easy to use video 'how to'' 
training tapes are available. 
Manipulation of up to U# differ 
ent data files (using 
at one time and display-^ 
ing this information 
on the screen, gene- 


Systems Plus, 
5 East Bayshc^rc, 
Palo Alto, CA 
94303, Phone 
415/009/7047 


"'TM thrOJR 

*“TS1 tjl CrcunenKo, SunTi^'vale, E.]A 
TM arOii^ital RescLirLli. PudHt Grove, CA 
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Aturi is hot 


The ATARI® 800’" Computer is getting rave reviews. High 
resolution color graphics and English characters; high quality 
sound; and sleek, modular appearance have made the 800 a 
"must have" tor many computer users. Expandable memory, 
advanced peripheral components, and comprehensive 
software library make ATARI a really hot deal, whether your 
application is business, professional or personal. 

SPECIAL OFFER - ASAP makes the ATARI® 800™ the hottest 
deal in town by offering 16K bytes of additional RAM ... FREEI 
You get 32K for the price of 16K. 

So don't get caught out in the cold. Call ASAP today. 


OPTIOKAL ACCESSORIES PRICE 

ATARI® 410™ Program Recorder.$ 60.00 

ATARI® 810™ Disk Drive .$ 455.00 

ATARI® 815™ Dual Disk Drive... $1195.00 


OPTIONAL ACCESSORIES CONT. PRICE 

ATARI® 820™ 40-column Dot Matrix Impact Printer,,. S 279.00 

ATARI® 822™ Thermal Printer . S 349.00 

ATARI® 825™ 80-column Dot Matrix Impact Printer... $ 625.00 

ATARI® 830™ Acoustic Modem .S 159.00 

ATARI® 850™ Interface Module .$ 159.00 

ATARI® Paddle (CX30-04) or Joystick {CX40-04).$ 17.95 

Light Pen (CX-70).. $ 64.95 

Complete Software Library includes these popular units: 

Star Raiders .S 34.00 

Space Invaders.S 15.95 

Assembler Editor.$ 42.00 

Missile'Command. $ 30.00 

Asteroids.. $ 30.00 


Spice Computer Systems 


Spice up your S-100 or 
Apple II" with system 
enhancements from ASAP. 
From motherboards and 
mainframe cabinets to I/O 
boards and RAMs, we 
have the California 
Computer System product 
that will give you the 
added capability you need. 

FOR S-100 USERS 

3ZK Static RAM Beard — soo nS rams. 

compatibie with Alpha Micro. Cromemco and 
others. 32K memorv divided into BK blocks. 
Full^ static 2114 RAMs Assembled and 
tested. 

Pah HmbZT 203ZG.Price: 5610.00 

16K Static RAM Board — 200 nS rams. 
compatible with Alpha Micro. Cromemco and 
others. 16K memorv divided into 4K blocks. 
Assembled and lested 
Part Number 21 ISC.Price: £290.00 

64K Dynamic RAM Board — For 80ao and 
Z'SO based S-100 systems. Provides 
processor-transparent reiresh 200 nS, 4MH2 
Supports IMSAI-type front panels 
Expandable Assembled and lested. 
pBrt Number 2065C.Price: S560 00 

Z-BOA CPU Board — 2 or 4MH2, switch 
selectable 158 instructions, including SOBO's 
78 instructions for total BOBO software 
compatibility. 2K monitor ROM and RS-232-C 
port on-board. Assembled and tested 
Part Number 2810A .Price: £239 00 


Floppy Disk Controffer — Controls up to 
four SV/ and B" drives In any combination 
Double-sided and side-seleci signals for 
doubie-sided drives Compatible with IBM 
3740 and System 34 standards, 

Part Number 24Z2A.Price: £335,00 

CP/N1'' VErsion 2.2 Free With Purchase 

S-100 Mainframe — 12-slot motherboard 
Active termination on all bus lines. Built-in 
power supply, fan and circuit breaker. 

“Double path ' trace pattern Solder plated 
circuit area. Assembled and tested 

Fart Hum bar 220GA.Price: $475 00 

22§IA(220VAC| . .. S475.00 

S-100 Motherboard “ 12-slol capacity 
using standard S-100 connectors. Capable of 
supporting CPU's at 4MH7 and above 'Double 
path" trace pattern. On-board voltage 
regulator 

Pari Number 250lA .Price: $150.DO 

4-Pfli1 Serial I/O Interface — 

4 individualiy-controlled asynchronous ports 
Fully buffered inputs and outputs Includes 
ROM circuitry for 2716 2K EPROM {user 
supplied} Ports meet RS-232-C interface 
specs 3 control and 3 status registers per 
port 

Pari Number 271 DA.Price: £265.00 

Z-SeriaL 2-Parallel I/O Board — Fully 

buffered inputs and outputs Includes RDM 
circuitry for 2716 2K EPROM (user supplied) 
Parailel ports have full four-tine-per’port 
handshaking and 8-bit data transfer. Serial 
ports meet RS-232-C interface specs. Port A 
transmits and receives in asynchronous 
mode; Port B in either synchronous or 
asynchronous, 

Pari Number 27IW.Price: $275,00 


4-Part Parallel I/O Board — 3170 ports 
and one output port. Seven bit status register 
Fully buffered inputs and outputs. ROM 
circuitry for 2716 2K EPROM (user supplied I 
Ports provide 8-bit parallel data transfer: 
TTL-compatible. 

Pan Numbsr 2im .Price; $195 00 

FOR APPLE \r USERS 

Synchronous Serial Interface — 

Compatible with RS-232-C (configurations A 
thru E, 1978} Supports full or half duplex OTC 
lype interface 

Part Ntimber 7712A__ Price: $149 00 

Program Utah I e Timer — Time events in 
CpnlinuoLJs. single Shot, frequency compar¬ 
ison and pulse width comparison modes. 
Interface patch area for custom Interface 
applications 

Pirt Number 7440A ... Price; $ 95 DO 

Asynchronous Sarlal Interface — R5-2:^- 

C compatible (configuratiens A thru E. 

1978). DCE type interface: supports 

half or lull duplex operation 

Fart Number 7710A.Price: S139.00 

Calendar/Clock Module — Accurate, real¬ 
time counting Software programmable for 12- 
ar 24-hour format. Each decimal digit of data 
Is separately addressed for freedom of data 
format 

Part Number 7424 .Price: £ 99.00 

Zy* Digit BCD A-to-D Converter — 

Converts OC voltages tc BCD numbers for 
monitoriT>g and anaylsis. 400 mSec per 
conversion -3,999 to +3,999 VDC full scale 
±5% non-linearity 

Part Number 74T0A__ Price: $ 95 00 


12K ROM/PROM Module — Capable oi 
accepting operating systems, system patches 
or firmware in 2K increments of mixed ROM or 
PROM Addressable 12K in any of 4 16K 
blocks. 2316E ROM and 2716 PROM 
compatibte, 

Part Number 7114*.Price: $ 6500 

Parallel (nterlace — Two bidirectional 8-bit 
buses for interface tc peripherafs. Two pro* 
grammable control registers. Four individ¬ 
ually controlled interrupt Input lines. tvYO 
usable as peripheral control outputs. 

Part Number 7720A .Price: S 99 00 

ArithmetiD Processor — Add. subtract, 
and divide: trig and inverse trig functions; 
square roots, logarithms and exponentiation. 
Fixed point 15 and 32-bjt operation. 

Part Number 7811* _Price: $349.00 

Centronics Printer Inlerface — interfaces 
high-speed Centronics-type parallel printers to 
Apple ir computers. Features B-bit parallel 
data output bus. 4-bit status input. Data 
Strobe and Acknowledge handshake signals 
and printer reset signal 
Part Numbir 7728A .Price: 3 95,00 


sissiii 

computer ■ 
products^inc. 
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DISK DRIVES 

ASAP carries only the highest quality floppy 
disk drives, to provide you with years of 
troubfe^free service and sypeiior performance, 
Data Trak'“ 5 [ANSI 5Vi" ccmpal- 

ibiilty). . *.. Call for price 

um Trak'“ 8 [IBM compat- 

fbiiity) .,**.**.»*.*.** Call for price 

Madel B01 

{standard lloppy).. .... £425 00 

Model B50.. , , ,. $640 00 

Dual Disk Drive Cabinet......... £225.00 

ASAP also provides a full line of high refia- 
bilify disk drive subsysiems*. 

DDC+ft ^1 — Cabinet for single 8" lloppy 
disk drive S 186 DO 

DDC+B'l — Cabinel With (1) Shugart 
SAB01R installed ..S 585.00 

000+^2 — Cabinet with (1) Qume* DT-8 

douPie-sided doubie-densjty 

drive installed ... $ 695 DO 

DDC+BS-S — Cabinet for dual 8" floppy 

disk drives. S 275 00 

'All cabir>ets come compleie with power supply. 


CDMBO-8 — Dual cabinet for B" floppy disk 
drives (horizonial mounting) .. . S 205.00 
COMBO 9 “ Cabinet lor 8' floppy disk drives 
(vertical mounfingj ......... £ 265,00 

COMBO-S/B'^l S — Dual cabinet with f1) Shugart 
SA801R Installed (horizontal or 

vertical mouniingj ..£ 725.00 

CO M BO-Bi^g^ 2S—Du al cabinet w ith (2) Sh uga rt 
SA801R's instalted (horizontal or 

vertical mounting) ..S1150.00 

CDMBD4/9+f 0 — Dual cabinet with (1) Qume® 

DTnB double-sided doubie-density drive 

installed (horizontal or 

vertical mounting) £ 865.00 

CDMBO-B/9+H0 — Dual cabinet With (2) Qume ®' 

DT-0's double-sided double-density drive 

installed (horizontal or 

vertical mounting) ......... Si385.00 

)(5 — Cabinet for desk top main frame 

(smal) power supply)..$ 200,00 

8000 — Cabinet tor desk top mainframe 
(standard power supply) ..... $ 255.00 

, Ian and internal cables 


DISKETTES from ASAP 


PartH 

VERBATIM 

BVr DISKEHES 
SeclDiing 

Price 

M0S2&ei 

Soft 

10/S27 50 

M0525-T0 

Hard 10 

10/S29 50 

MD525-16 

Hard 16 

10/32950 

FD32-1000 

r DISKETTES 

Hard 

10/S35.00 

FD34-1{)00 

Son 

10/335.00 

Pari# 

MEMOREX 

S'/i- niSKEHES 
Sldas/Dantily Stscloring 

Price 

MEM 3401 

1/Single Soft 

1D/S2500 

MEM 3403 

1/Single Hard 10 

10/£^0O 

MEM 3405 

1/Single Hard 16 

t0/£25.00 

Pan# 

R" DISKEHES 

SIdes/Densliy Sectoring 

Price 

MEM 3060 

1/Single Soft 

10/S35.00 

MEM 3101 

2/Single Soft 

1Q/S43 00 

MEM 3090 

1/Double Bolt 

10/545.00 

MEM 3102 

2/Double Soft 

10/S55.00 

Pan # 

DYSAN 

5'/.- DISKETTES 

Sides/Density Sectoring 

Price 

D-D130 

1/Single Soft 

10/S45.00 

0-0226 

1/Double Soft 

1Q/$46,00 

D-0235 

2/Doiible Soft 

10/$55.00 


MICROBYTE Z-BOA/ 

1-0 CPU BOARD 

• A complete single board 280A CPU with 
serlal^paratiel inierface 

• Fully compatible with the proposed lEEES- 
IDQ Bus Standard 

• Z80A CPU 14MHz version of the Z80f 

$299.00 Assembled & Tested 

Optional Monitor Program £5000 


MICROBYTE 64K DYNAMIC 
RAM BOARD 

• Fully S-100 bus compatible 
■ 64K X B bll dynamic RAM 

• Low power 
46VDC @ TOO mA 
*16VDC @ IDO mA 
-1BVDC@ 25 mA 

• Built-In capacity with LED indicalar and 
vector interrupt 

$499.00 Assembled & Tested 


Perl # 

r OISKETTIS 
Sidas/Oenstty Sectoring 

Price 

0-0506 

1/Single Sufi 

10/345.00 

D-0605 

2/Doiiblo Sofl 

10/$65.00 

Part# 

SCOTCH 3M 

5'// DISKETTES 
Sides/DenaJty Seclnring 

Prloe 

744-0 

l/Singlo Soft 

10/S3300 

744-10 

1/Single Hard ID 

10/S33.00 

744-16 

1/Single Hard 16 

io/s3aoo 

7450 

2/Doubts Soft 

1O/IS0.OQ 

745-10 

2/Double Hard 10 

10/35900 

745-16 

2/Double Hard 16 

10/£59.DQ 

Peri# 

MAXELL 

5'// DISKETTES 
Stdes/OensHy Sectoring 

Price 

MD1 

1/Single Soft 

10/$39.00 

MD2D 

2/Doobfe Soft 

10/$65.00 

MHI 

1/Single Herd 16 

10/$39,00 

MH2D 

2/Double Hard 16 

10/365.00 

Part# 

r OISRETTES 

Sides/Denalty Sectoring 

Price 

FD1-128 

1/Single Soft 

10/£45,D0 

FH1-32 

1/Single Soft 32 

10/$45.00 

FD2-XD 

2/Double Soft 

10/365.00 

Part# 

SRW 

MEDIA STDRABE CASES 

Size 

Price 

SRW-5 

5’A" 

$2:50 ea. 

SRW-8 


£3,25 ea 


MICROBYTE 4-PORT 

I/O BOARD 

• Quad flS-232C serial ports. One 20mA 
current Joop port 

• Fully IEEE S-100 Bus compatible 

• Asynchronous Communications with 
ZBOA-DART(TM) or synchronous commu¬ 
nications with Z80A-Sl0/0(TM) 

• Full set of modem control signals. 

Including Rf (fling Indicator) 

• Easily configurable to any type of terminal 
interface 

$ 265.00 Assembled & Tested 

Cables Available (Optlooah 

MICROBYTE FLOPPY DISK 

CONTROLLER 

• DMA lo within 16 Mbyte ot memory 

• State-ot-the-art NECT^ LSI Controller 

• IEEE S-100 compatible 

• DMA arbitration allows use of mulllple 
boards wilhin a system 

$329.00 Assembled S Tested 


SDSYSTEMS/S-lOO BOARDS 


EKPANDORAM 

2 MHz DYNAMIC 
RAM BOARD 
KITS 

EXPANOORAM 11 
4 PAH7 DYNAMIC 
RAM RBARD 
K1TS 


16K 

3240,00 

32K 

$258.00 

46K 

$276.00 

64K 

S294.D0 

16K 

£250 00 

32K 

3266.00 

48K 

£286.00 

64K 

S3O4D0 


SDC'IDO KIT 25 MHz/Z8Q CPU with Senal I/O 
Ports & SBC 100 Monitor of your choice at 
no charge... .. .S299EJ() 


SBC-200 KIT 4 MHz/ZBOA CPU with Serial & 
Parallel I/O Ports & SBC 2DO Monitor of your 
choice at no charge...S325.DC 

VERSAFLDPPY I KIT Disk Controller for SVr or B*’ 
Drives. Single or Double Sided/Siogle or Double 
Density, S-IOO Compatible..KSaOO 

VERSAFLOPPYII KIT Disk Controller for SVi' or 0" 
Drives. Single or Double Sided/Single or Double 
Density, S-100 Compatible.530000 

PROM 100 KIT S-100/EPflOM PROGRAMMER tor 
2700.2716, 2732 & (Tl| 2516 ...5190J0 

ALL BOARDS ARE AVAILABLE ASSEMBLED & 
TESTED CALL FOR PRICES 


Printers 

Manuf^Ltrer/Modal # Price 

Anacom-150 ................ $ 9G500 

Anadex-9501.... .... £1295 00 

Okidata 82A W/Tractor.. _ s 575.00 

DiabJo-630flO. £2225.00 

C Itoh Starwriter 45. 31925.00 

Texas lnslruments-81D. .. $1650-00 


The Epson MX-80 

SPECtRCATIONS 

Print methods: serial impact dot matrix 
Print rate: 80 CPS 
Print direction: bidirectional 
Mumberof pins in head: 9 
Matrix: 9x9 

Line spacing: ITS". 1/6'L 7/72" fi program- 
mable throughput at tG CPI — logical seeking 
function “ 105 LPM, 20 character line; 73 
LPM, 43 char, line; 4fS LPM, 50 char, line, 
PRIMTIMG CtfAnACTiniSTiCS 
Character set: full 90-character ASCII with 
descenders. 

Graphics characters: 04 block characters 

INTERFACES 

Standard. Centronics-style 8-bR parallel 
Optional: Apple. TRS-80. RS 232 

NEW 

MXaO FT/Frictiorv Feed 

MX-100/132 Column 

CALL FOR PRtCE & DELIVERY 

Modems 


Mamilictorer 

Ntodel# 

Price 

Novation 

CAT 

3 149.00 

Ndvatlon 

d^AT 

s leo oo 

Novation 

Auto-Cat 

3 229.00 

LexiE:Dn 

Lex-11 

S 139 00 

Livermore 

LiV-Star 20M 

S 149 00 

UDS 

UDS 103 

S 109 00 

UDS 

UDS 202 

S 20500 

Monitors 



MaiKilacturer 

Model# 

Price 

Amdek 

100/12" B&W 

5 13900 

Amdek 

100^00 

S 169.00 


/Vndek 

1006/12' 6rn, 

£ 16900 

Amdek 

Galor-1 13" 

S 375 00 

APF 

TVM-10/1(r B&W 

S 14900 

Hitachi 

VM 910/r Bm 

S 210.00 

Hitachi 

VM 129/12" B&W 

$ 340.00 

Sanyo 

DM 5012/12" BSW 

3 270.GO 

Sanyo 

DM 5112ex/l2" Gm 

S 290.00 

Sanyo 

DM C6013/ir Color 

$ 475.00 

Zenith 

ZVM-12l/12"Gnn. 

£139.00 

Terminals 


Manulacfurer 

Madal# 

Price 

Ampex 

Dialogue 80 

S 09900 

Some 

IO120 

S 750.00 

Soroc 

IQ140 

£1250.00 

Televidflo 

TVI910 

S ^.00 

Televideo 

TV1912C 

3 725.00 

Televidfio 

TV1950C 

3 950.00 


Components 
4116’s(200 nS) 

Apple, TflS^. Heath.. 8/118 00 


1649 ... .S2.15each 

50-99 ...S2 05 each 

100 up-- -ST 95 each 

Zlt4L-2/200 nS 

Low-Power 1K x 4 Sialic RAM 

1-16.$2.95 each 50-99 ... £2.75 each 

17^9.£2 05 each 100 up .... $2.65 each 

COMPONENTS 

74LS240.... $1.25 each 74LS373... £1.25 each 
74LS241.,,. S1.10 each 74LS374... £1,25 each 
74LS244... £1.25 each 8T245.$1 SO each 


2708/450 nS 


IK X 8 EPROM . 


. $4.00 each 

2716/5 Viill 


or 8/£30.00 

2K X 8 EPROM .. 

SUPPORT CHIPS 

$6.^ each 

aO0OA-CPU. 

$ 2.50 8257AC5 . 

... $15.00 

zeoA-cPU. 

3 8 95 REGULATORS 

ZeOA-CTC _ 

£ 0.95 320T5_ 

. ...£ .SO 

Z8flA-DAflT .... 

£13.96 M3T5. 

.... $ .70 

zeoA’Sio... 

$22.00 320T12 .... 

..,. $ .00 

0255AC5 ...... 

$ 695 340T12.... 

.... $ .75 

CONNECTDHS 

1^ 1D-Z4 

25 up 

DBZ5P 

$2.60 $2.50 

S235 

aS25S 

$3.50 ^.40 

$320 

DB2SC 

£.95 £ .85 

$ .75 


1(K) Pin IMSAI 

Gold/S-IDO Soldertail Connectors 
£2.40 each or 1D/$2.25 each 

Capacitors 

1 @12 Volt 

Ceramic..8c each nr 100/S7.00 

DIP Sockets — Low Profile 
Tin Solderlail 


Descriptton 

1-9 

10-49 

mm 

100 up 

14 pin tin si 

£ 

15 

S 

13 

$ .12 

$ .11 

16 pin fin st 

$ 

.16 

S 

14 

$ ,13 

$ 12 

18 pin tin si 

S 

.19 

S 

.18 

$ .16 

$ .14 

20 pin tin si 

£ 

25 

s 

23 

$ .21 

$ 20 

24 pin tin st 

$ 

-26 

$ 24 

$ .22 

$ .20 

26 pin tin si 

£ 

32 

S 

30 

$ .29 

$ .27 

4D pin tin si 

£ 

.42 

s 

40 

3 .38 

$ .34 


ASAP offers a 30-clay buyer protection policy: full money-back guarantee if not 
totally satisfied. 

Ordering Information: name, address, phone, ship by: UPS or Mail. Shipping 
charge: add $2.M up to 1 ib. for UPS blue: add $1.50 for U.S, Mail add $1.50 for 
U.S- Mail (U.S. only) {$25.00 minimum order). Call for larger shipments. 
Terms: We accept cash, check, money orders, Visa & Master Cbarpe (U.S. 
Funds only). Tax: 6°/o Calif, Res,, COD'S and terms available on approvaMschool 
PO's accepted). 

Toll free outride California: 

[800] 421-7701 

Inside California: 

(213) 595-6431 
(714)891-2663 


SiSSIII 

computer ■ 
products, inc. 

1190 E. Willow St., Signal Hill, CA 90608 
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Ask BYTE 


Conduaed by Steve Garcia 


Switching Interfaces 


TO ADDRESS LINES 


Dear Steve^ 

In the September 1980 
Popular Electronics, there 
was an article regarding a 
digital delay line for audio 
purposes. Because the article 
employed the technique of 
digitizing the audio signal 
and passing it through mem¬ 
ory to achieve the desired 
delay, I knew that it would 
probably be able to interface 
with a computer for further 
control. To achieve the de¬ 
sired delay, BCD thumb¬ 
wheel switches were used to 
select the memory addresses. 
(These switches connect to 
two 74193 chips. I suspect 
they are used to decode the 
addresses.) 

I would like my computer 
to be able to turn these 
switches on and off as pro¬ 
grammed. What type of in¬ 
terface would be needed to 
connect this delay line 
{switch connection points) 
and my computer? 

I have an S-100 machine 
(Processor Technology Sol- 
20 with 48 K bytes of mem¬ 
ory) with both a serial and a 
parallel port. Can this con¬ 
nection be made with relays, 
opto-coupling, electronic 
gates, etc? 

Rick Down^ 

Aurora CO 



Figure 1: The audio delay circuit that originally appeared in Popular Electronics 
modified for control by an 8-bit parallel port. 


I dont usually like to take 
up roo m in B YTE with 
specific changes to schematics 
printed in other magazines, 
hut this schematic is valuable 
in demonstrating how to At¬ 
tach a computer to any 
circuit that normally uses 
mechanical switches, such as 
the thumbwheels shown in 
the diagram. 

The circuit originally pub¬ 
lished was an audio delay cir¬ 
cuit that employed an 8-bit 


companding A/D (analog-to- 
digital) converter (an 8-bit 
converter which emulates the 
dynamic range of a converter 
with 11 bits plus sign}. While 
1 have not built this particular 
digital delay system, Vm 
familiar with the circuitry. I 
suspect that it might add 
some interesting effects to 
high fidelity. 


The normal method of 
achieving the delay is to use 
three 74193 presettable bi¬ 
nary counters. By presetting 
the addressesf it’s possible to 
predesignate the total steps in 
the timing chain and, there¬ 
fore, the length of the delay. 
Figure I is a redrawn cir¬ 
cuit demonstrating modifica¬ 
tions that will allow you to 


attach it to your 5oi-20 (or 
any other computer with a 
parallel port). By adding two 
74LS157 multiplexers, you 
can either preset the 741935 
from your 8-bit parallel out¬ 
put port or use the thumb¬ 
wheel switches. When the 
Manual/Computer selection 
switch is in the open position, 
the thumbwheel switches will 
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THE CHOICE 
JUST GOT EASIER! 


PRICE $4390 
PERFORMANCE 

SOFTWARE 

EXPANSION 

QUALITY 

DELIVERY 


Gets you o Tec"86 Complete 16 Bit 8086 System, including 64K Bytes of Memory, Dual 8 Inch Double Density 
Floppy Disks, and more... (Sec Complete Tec-86 specs below] 

Foster Processing, Increased Address Space, up to One Megabyte of ovailable memory, ond the Increased 
throughput of the the TEC-86 16 Bit System means that you con now do work or> o microcomputer never 
before practical with the slower 8 Bit systems. 

CP/M-86"^ Brings the World of CP/M softwore up to the 16 bit systems. BASlC-86™ MS-FORTRAN^", 

MS-PASCAL™ ore just a few of the Longuages currently ovoilable. 

AAemory Expansion up to ONE MEGABVTE. Disk Storage can be increased to over 30 Megabytes with our 
Winchester Disk Subsystem* Multi User Systems available soon! 

Full ONE YEAR WARRANTY is stondord on TECMAR components. This Worronty Is possible due to our High 
Engineering Standards, and Thorough Product Testing. 

We hove been delivering 16 Kt Boords and Systems for nearly two years. Most orders are shipped from stock 
or within 30 days. 


NEW $695.00 
APPLE A/D 
w/Timer-Counter 

ANALOG TO DIGITAL Converter with 
Timer/Counter 

12 Bit Accurocy, 16 Channels, 30 
KHz Conversion, Three pro- 
grommoble Timer/Counters to: 
Trigger Conversions 
Count Conversions 
Count B(ternal Signals 
Count Bus Clock 

Options: Progrommabie Gain; 14, 
16 Bit Accurocy; 40, 100, or 125 
KHz; Expansion to 256 Channels 


$4390 TEC-86 $4390 

16 BIT 8086 MICROCOMPUTER SYSTEM 

FEATURES: 5 MHz 8086 CPU * 64K Bytes RAM * SlOO IEEE-696 * Dual 8 
Inch Double Density Floppy Disk Drives * Two RS 232 Serial Ports, 50 to 
19200 Baud * Three Parallel Ports * ROM Boot for CP/M-86 * Heavy Duty 
Power Supply * Attractive Industrial Quality Desk Top Cabinet * Completely 
Assembled and Tested * OPTIONS: Up to One Megabyte of Memory, 
Double Sided Double Density Floppy Disks * Up to 31 Megabytes of 
Winchester Fixed Disk Storage. * CP/M-86 * BASIC-86 * MS-FORTRAN * 
MS-PASCAL * CBASIC/86™ * PASCAL//A86™ 

$10990 TEC-86W $10990 

Some Great Feotures os our TEC-86 except that the TEC-86W has 256K of 
RAM, ond our 31 Megobyte Winchester Disk Subsystem. 


NEW — 64K/256K 
S100 MEMORY 
$595/$1695 

8 and 16 Bit Tronsfer for 8 ond 
16 Bit Systems 

MP/M and MP/M-86 Compotible, 
Up to 7 users on one 256K boord. 
Parity Detection with Interrupt 
and LED Indicotion 
Hordwore Write Protect 
Full DAAA Capability 
24/20/16 bit Address Decoding 
Enoble/Disable SK/32K Segments 
Bonk Select m 8K/32K Segments 
Meets IEEE-696 Specifications 


See our catalog for many other fine S-100 and Apple Boards including: — Analog to Digital 
Converters ('T6-256 channels; 12, 14, or 16 bit accuracy; 30, 40, 100, or 125 KHz; programmable 
gain; timer/counters) — Digital to Analog Converters bit accuracy, 3 microsecond conversion) 

— 8086 CPU Board — I/O Boards — 16K Static RAM — Real-time Video Digitizer and Display. 

CP/M MP/M CP/M-86 and MP/M-S6 are trademarks of DigitaJ Research Inc BA&iC-86, MS FORTRAN and MS-PASCAL are Irademarks of Microsoft Inc. 
PASCAL/Mae is a trademark o1 Sorcim CBASIC/fl6 is a trademark of Compiler Systems Inc. 


CCI IRR 


DEALER INQUIRIES INVITED 


23600 Mercantile Rd. • Cleveland, OH 44122 


TECMAR, INC. 

<216) 464-7410 


Circlo 404 on inquiry card. 
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Ask BYTE 


have control. Whefi it is 
closed, the delay parameters 
will come from the computer. 
Its possible to use a similar 
computer-control technique 
m place of switches on vir¬ 
tually any electronic appli¬ 
ance. You must ensure that 
the electronic instrument be¬ 
ing controlled has an isolated 
power supply. According to 
the original article, this delay 
line does. , . , Steve 


Wrapping Noise 

Dear Steve, 

Would it be possible to 
wire-wrap the Disk-80 pro¬ 
ject you presented in the 
March 1981 BYTE (see '"Build 
the Disk-00: Memoiy Expan- 
sion and Floppy-Disk Con¬ 
trol," page 36), or would it be 
too susceptible to noise? 
Richard Mozele^ki 
Thorjidike ME 


While it is quite possible 
that wire-wrapping would be 
neater than harid-wiring, the 
TR5-80 Model 1 is extremely 
susceptible fo noise induced 
through its external bus con¬ 
nector. That's why 1 hesitate 
to suggest wire-wrapping or 
hand-wiring it. 

If you really want to try it, 
by all means go ahead. How¬ 
ever, there is a printed-circuit 
hoard available for the 


Disk-80 from the Micromint 
Inc, 917 Midway, Woodmere 
NY 11598, (516) 374-6793, 
that should do the trick. You 
will probably find that the 
cost of wire-wrapping sockets 
alone will far exceed the price 
of the printed-circuit hoard 
($48). , . . Steve 


A Catch-25 

Dear Steve, 

I recently purchased a 
Radio Shack TRS-00 Model 
III, and Tin interested in in¬ 
terfacing it to some of your 
projects. The problem is that 
the Model IlFs expansion 
connection has been changed 
from the Model Ts 40 pins to 
50. Upon examining the con¬ 
nector closely, I see that one 
side has all its pins (25) con¬ 
nected to ground. This, it 
seems, leaves only 25 pins to 
do the job of the 40, 

Do you have any informa¬ 
tion about the arrangement 
of this connector? Radio 
Shack/s manual simply says 
"for future expansion" and 
gives no other details. The 
store personnel know noth¬ 
ing about it, except that a 
technical manual is due. 

John Uffenbeck 
Salinas CA 

There is quite a difference 
between the Model I and 
Model Ills expansion com 
nectors, Since the Model Is 
disk controller must be out¬ 
side of the keyboard unit, all 
the processors signals are 
available for use on the Ex¬ 
pansion Interface. This 
means that the full 16-bit ad¬ 
dress bus, the bidirectional 
data bus, and all the con fro/ 
/hies are available. 

On the Model III, the disk 
controller and 48 K bytes of 
expansion memory are 
mounted inside the enclo¬ 
sure: it is unnecessary to 
bring out all of the address 
and control lines. Therefore, 
the Model Ills expansion 
connector is simply for I/O 


* ★ ★ WRITE OR CALL FOR FREE CATALOG ★ * ★ 


We test all systems thoroughly before shipping. We integrate the CRX printer, modem & other 
peripherals. Every system purchased from us is ready for plug-in operation when you receive it. 

CALIFORNIA COMPUTER SYSTEMS 2210A: HIGH QUALITY, LOW PRICE 
ZSOA CPU with 1 serial port; 12 slot S-100 mainframe, disk controller, 64K dynamic RAM, 

CP/M 2.2............ .51,750. 

We enthusiastically recommend the IMS 4 serial I / O or Z serial + 24bit parallel I / O to give 
the CCS 2210A additional power and versatility. The IMS I/O cards provide software sel¬ 
ectable baud rates {19.2K option), external interrupt capability, programmable real time 
clock, many other features. 5295, Add our Max Box w/dual Qumes or Shugarts; select 
from the range of CRTs, printers and software we offer, for a complete system. 


IMS 5000 and 8000 SYSTEMS 

Outstanding long term reliability. Features Z80A CPU, S-100 bus; double density drives 
{single or double sided), DMA disk controller, 64K RAM, 2 serial, 1 parallel port. We slock 
IMS boards. Hard disk, multi-user systems available. 


MULTI-USER SYSTEMS FEATURING TURBODOS & MUSYS 

TURBODOSr Spectacular CP/M® compatible operating system. Z80 code, interrupt 
driven. Up to 6X faster than CP/M®; up to 35% increased disk capacity. We have 
configured many multi-user IMS systems using Turbodos and Musys single card computers 

allowing each user his own CPU, 64K RAM and I/O. Turbodos Single user .5250. 

Multi-user , .5750. Musys single card computer.5l,300. 


MAX BOX Mfg by John D. Owens Assoc. 0" dual drive cabinet w/regulated power supply, 
fan, complete internal cabling. Will hold Qumes, Shugarts or Siemens, horizontally 

mounted. Excellent design & engineering. 17Vi" x SV2"x22.$325. 

With 2 Shugart 8Ql R.51,275. With 2 Qume double sided drives...... $1,680. 


PER SCI— THE KING AND QUEEN OF DRIVES 

Model 299B.$2,300, Model 277 .$1,245, Slim line cabinet, 


.$325. 


MICRO ANGELO GRAPHICS SUBSYSTEM from Scion . $2,295, 

Screen ware Pak II...$350. S-IQO Graphics card.5985. 

Color systems now available.5% off list price. 


SYSTEMS GROUP (Measurement Systems & Control) 

CP/M® and MP/M® Systems with dual floppies or one floppy + one 10MB Winchester 
■ ..... ....10% off list price. 


TECMAR I6bjt 0086 IEEE S-100 system w/8 MHZ option. .5% off list price, 

Z80 Video Digdization systems. ..5% off list price. 


SD Systenfis: Boards, kits and systems .10% off list 


pnce. 


GRAPHIC SYSTEMS: + + Advertising + + Architects + + Designers + + Complete 
package including powerful intractive graphics software plus MicroAngelo Graphics Sub^ 
system w/2Z MHZ high resolution green phosphor screen; M990016 bit, IEEE S-lOO com¬ 
puter w/ dual 8' floppies, 64K RAM, Mutli user capability, Houston Instruments HIPAD 

Digitizer, Mauro Plotter .. .... .. , . .$10,200. 

10 MB Hard disk subsystem option...53,400, 


WE EXPORT: 


Overseas Callers; TWX 710 588 2844 
Phone 212 448-6298 or Cable: OWENSASSOC 


JOHN D. OWENS Associates, Inc 

12 Schubert Street, Staten Island, New York 10305 
212 448-6283 212 448-2913 212 448-6298 
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(input/output) rather than 
complete system expansion. 
Only eight address lines and 
eight data lines are brought 
out (plus some handshaking 
signals), and the I/O func¬ 
tions must be enabled under 
program control (the com¬ 
mand is OUT 236/16), 

On the whole, both com¬ 
puters work equally well with 
peripherals that only require 
output data. But reading in¬ 
put data with the Model III is 
much more involved. The 
data-bus direction is con - 
trolled by the external peri¬ 
pheral To make the com¬ 
puter input data, a peripheral 
must recognize its own ad¬ 
dress, activate the I/O Input 
Strobe, and logically switch 
the data bus to receive input 
information. Unlike the 
Model 1, which could allow a 
single 1/0 device to be used 
with absolutely no address 
decoding (presumably any 
I/O-related instructions had 
to be for that peripheral 
because nothing else used I/O 
instructions), address de¬ 
coding is an absolute require¬ 
ment on the Model III. . . . 
Steve 


Pitch for Voice 
Recognition 

Dear Steve, 

I am 13 years old, and I 
own a TRS-SO Model I Level 
IL Lm interested in pitch 
analysis and voice recogni¬ 
tion. I already have my com¬ 
puter knowing when a sound 
is present: I set my cassette 
recorder to record and run 
the program shown in listing 
1 . 

I would like to know how 
to build a device that would 
change a tone or pitch to a 
numerical value that could 
then be read by my comput¬ 
er, I cannot figure out how to 
get my computer to recognize 
the difference between two 
pitches. Can you help me1 
Eric Korenman 
New York NY 


To be able to do anything 
of real value in speech recog¬ 
nition or even to detect more 
than one tone, you will have 
to learn how to write your 
p rograms in much ine-lan- 
guage, because they run 
much faster than BASIC. 

The usual approach to 
voice recognition is to use a 
bank of bandpass filters and 
zero-crossing detectors. You 
would have three or four fre¬ 


quency bands of interest, and 
you would use the computer 
to analyze how many times 
the voice is present in these 
bands. To do that, you 
would count the number of 
times this signal crosses zero. 


In the simplest designs, the 
output of the filters is nor¬ 
malized to a logic 1 or logic 0. 
Every time a signal is present, 
the filter output becomes a 
logic I, When there's no sig¬ 
nal, the output is logic 0, A 


r ★ ★ ★ GREETINGS TO OUR FRIENDS IN CANADA* ★ ★ ] 

I OLIVETTI DAISY WHEEL 

1 PRINTERS 

g Letter quality print. Quiet performance; 

g ideal for office environment. 

i Model 211 (20CPS). $1,660, 

H Model 311 (34CPS).2,150. 

B Model 811 (80CPS)...3,795, 

B Bidirectional tractor:.$150, 

■*■ * * SOFTWARE* * * 1 

ESQ-l: Legal Time & Billing System g 

PROMOT; Professional Time & Billing B 
System g 

SCHEDULER: Docket/Calendar & Con- g 

trol System g 

TAXEXEC: Individual Income Tax Return g 
Preparation System 9 

JOBSHOP: Job Cost & Profitability Report- H 
ing System Q 

MAGIC QUILL: Bookkeeping and Ac- H 
counting System g 

Six easy-to-use, flexible packages from Micro 9 
Information Systems. ..$l,50D.eacli 9 

STPMMI S-1000 Modem .. . , , $385, 

1 Compatible w/telex & Twx. 51 to 600 

1 baud. On board pulse dialer. 

1 HAZELTINE1500 .S 885. 

1 1510... $ 9SO. 

1 1520 .$1,210. 

1 220 volt models, add $100. 

THE FORMULA I 

A new concept in report generation. Uses M 
a unique full screen editor to visually 9 
describe formal of reports. Multiple file g 
access, algorithmic calculations &: H 
conditional printing. Includes CBS. From H 
Dy namic Microprocessor Assoc. .$595. 9 

1 IBM3101CRTModellO.$1,295. 

1 Model 20.$1,495. 

1 TELEVIDEO CRTs 910. $595. 

1 912..$720. 920..$775. 950..$980. 

1 TEXAS INSTRLTMENTS Printers 

1 TISIO Basic.$1480. 

dBASE n 1 

Brings power of mainframe database 9 
software to a microcomputer. Manual ■ 

and demo software:...$50. H 

Complete package wi th m oney back guar- H 
anlee;.... .$595. B 

1 EPSON MX80. .$475. 

i MXIOO...$725. 

1 RS 232 Interface ... $ 70, 

i TELETYPE 

I Model 4320 AAK .SI,140. 

Model 43 A SR, S level 1" tape ... .$2,595, 

COMMUNICATIONS SOFTWARE | 

Enables communications from a micro to 1 
a terminal or to another micro, mini or g 
maxi computer. Source code:..$25B. g 

1 3M SCOTCH® Diskettes 

1 5 box minimum, price per box 

1 740, 8" single sided, single density . . .$27. 

! 741, 8" single sided, double density . . $35- 

i 743, 8" double sided, double density . $43. 

1 744-0, 5Vi"' soft sectored, single sided .$27. 

j 744-10, 5Vi", hard sectored, single 

i sided. $27, 

MICROSOFT 1 

BASlC-BOfinterpretoi) .$270. B 

BASIC COMPILER:.$305. | 

COBOL—80.$560. j 

FORTRAN^. $380, i 

X-MACRO-86;.$275. 1 

muLISP/muSiMP: ..$190. j 

1 TEL MAINFRAMES, S-100 

1 We are proud to announce that we are 

H now a TEI stocking distributor. 10% off 

B list price. 

MICROPRO j 

WORDSTAR:.$320. | 

MAILMERGE: .$110. | 

TWX (TELEX U) SOFTWARE $350- 1 

Send / receive with a microcomputer con- | 
nected directly to WU line. Eliminate i 
paper tape. Messages can be formatted B 
w/text editor. 1 

i TARBELL 

S Double density controller.. $435. 

g Z80CPU.395. 

B Prices subject to change without notice | 

JOHN D. OWENS 

Associates, Inc. 

^ SEE OUR AD ON FACING PAGE ^ 


Listing 1 

10 l = INP(255) 

20 IF ] = 255 THEN PRINT ^ SOUND PRESENT" ELSE 10 
30 OUT 255,0; GOTO 10 
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Ask BYTE 


machine-language program 
simply counts how many 
times this signal is present. 

The human voice contains 
more than single tones, of 
course, and there veill he fre¬ 
quent zero crossings. There¬ 
fore, any program you use 
must he able to count at a 
high rate as well as look at all 
the filters. Such speed can on¬ 
ly be accomplished with a 
machine-language program. 

There have been various 
articles on speech recognition 
in a number of magazines, 
and Tm sure you will be see¬ 
ing more in the future, f have 
a few designs on the drawing 
board for a speech-recogni¬ 
tion circuit. I will unveil one 
in a ' Circuit Cellar" article as 
soon as it works well ^noug/r. 

Keep up your interest, and 
perhaps weV both be talking 
to our computers soon. . . . 
Steve 


What'S In a ROM? 

Dear Steve, 

1 would like to do some 
game programming for an 
Atari video game, but 1 don't 
know what type of ROM 
(read-only memory) is used* 
Can you help me, or do you 
know where I can get the 
schematics for an Atari 
game? 

Frank Weatherford 
Gray TN 

Atari games generally con¬ 
sist of either 4 K- or 8 K-byte 
ROM packs. One of the pre¬ 
release ROM packs that I re¬ 
ceived had 2732 EPROMs 
(erasable programmable 
read-only memories) in it. 
This would imply that you 
could substitute 2716 or 2732 
EPROMs in most cases. ! 
have known same people 
who have taken ROMs out of 


inexpensive game packs and 
replaced them with their own 
software. . . . Steve 


Home-Control Design 

Dear Steve, 

I would like to ask you for 
some help- A friend of mine is 
a quadriplegic who has great 
difficulty when he is home 
alone. Because he is unable to 
type, a voice-operated sys“ 
tern is most desirable. If you 
could design a system, he 
could get someone to install 
it. 

[onathan Shaw 
Tampa FL 

You’ll forgive me, of 
course, for not wishing to 
design a system specifically 
for you. That is a tremendous 
undertaking which could 
take months, even years, of 



COMPUTER SYSTEMS CORPORATION 


TOO E, Limon Blvd 
Delfay Beach, Fla 33444 


Phone: (.305^i?a-20S,T 


MULTIPROGRAMMER 

system-10 


PROGRAMS 
OVER 100 
POPULAR 
PROMS & 
EPROMS 


Standard Features: 

• RS232 Serfs I Port - Standard 
Formats 

• 4.75 K RAM (Expandable) 

• Device Read, Compare & Verify 

• Editing & Special Functions 

• Less Than $1,500 for Programmer, 
Module and Adapter 

• Attractive OEM Prices 

REP AftEASAVAfiABUE 


SYSTEM-10 




work. Instead, I recommend 
that you contact Arira Inc. 
This company makes an in¬ 
terface card called House¬ 
master. I have tried it, arid it 
works reasonably well. 

The company's address is 
Artra Inc, 4424 Vacation Ln, 
Arlington VA 22207, (703) 
527-0455. The interface sells 
for under $300 and incor¬ 
porates tone generators, a 
B5R X-IO AC remote-control 
section, and a voice-response 
system. It attaches directly to 
Digital Group and Heath 
H-89 computers, but it can be 
adapted to work with many 
others. Using this system, it 
would be possible for your 
friend to turn on the lights 

with a voice command . 

Steve 


In "Asfc BYTE/' Steve Ciar- 
era answers questions on 
any area of microcomput¬ 
ing. The most representative 
questions received each 
month will be answered 
and published. Do you have 
a nagging problem? Send 
your Inquiry to: 

Ask BYTE 
c /0 Steve Ciarcia 
P08 582 

Glastonbury CT 06033 
If you are a subscriber to 
The Source, send your ques¬ 
tions by electronic mall or 
chat with Steve (TC£3f7) 
direaly. Due to the high 
volume of inquiries, per¬ 
sonal replies cannot be 
given. Be sure to Include 
"Ask BYTE" In the address. 



Gone 
with the 
wind. 


We could lo^E 
our nadortfll symbol 
the majettlc twld eagle. 

Once man drives eagles 
out of their nesting dreas, they 
larely return. Today there are 
only about 900 pairs of eagles 
known to be nesting in the 
lower AQ stahrs. 

We can save the eagle hy 
establishing eagle preserves 
You Clin help. Jtiiri the hatJonal 
Wildlife Federairoii, DefMitment 
102, 1412 16th Street, HW, 

^ Washington, DC 20036. 
Let's keep I he ea g le 
f around another 
hundred years. 
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This man is looking for 

AN Elf QRONK 
BREAKT 


Join hint in the Incredible world 
of electronics with Mil’s 
all-new training in the career 
of the future... Electronic 
Design Technology. 

It’s an electronic world we live in. And 
the designers of electronic circuits, controls, 
and s)5tems are the people who are 
shaping it. Take your place In 
this exclusive company with this 
exciting new training from NRl. 

You can learn Electronic De¬ 
sign Tfechnology at home, in your 
spare time. Without quitting your 
job, tying up your evenings at night 
school, or wasting gas traveling to classes. 
Because NRl comes to you, makes you a 
class of one with a complete, effective, 
low-cost learning program designed exclu¬ 
sively for home study. You get it all... at 
your convenience. 

Hands-On Training 
NRl trains you for action. You get 
real-life e>q)erience that builds priceless 
confidence, gives you working laiowledge of 
lab practices and techniques. It’s all built 
into the NRl Design Lab,® a complete com¬ 
bination of equipment, hardware, training, 
and reference materials. You'll design your 










Training includes NiU Design Lab, Beckman 
digital multimeter, Texas instruments 
scientific calculator that you use and keep. 


own circuits from the very beginning, 
progressing fronrbaac passive networks 
through key circuits like power supplies, 
amplifiers, oscillators, digital and logic cir¬ 
cuits, phase-locked loops and more. You'll 
move on to linear and digital integrated 
circuits, the heart of modem electronic 
quipment. You'll prototype your designs 
and verify operation, learning professional 
test and measurement procedures as 
you progress. 

Professional Equipment 
Included 

All the way, you work with 
professional-quality instruments like the 
Beckman 6-function, 26-range LCD digital 
multimeter. It gives you fast, accurate 
measurements of voltages, currents, and 
resistances, even forward voltage drops 
across in-circuit diodes and transistors. 

You’ll breadboard your designs on the 
unique NRl Circuit Designer. It features 
built-in multiple power supplies, variable 
signal generator, logic switches and LED 
indicators. It handles almost any circuit you 
can design.. .linear and digital integrate 
circuits as well as discrete components such 
as transistors and diodes. 

Analysis and design work is speeded 
with the Tfexas Instruments TI-30 scientific 
calculator. Tills engineer's instrument 
includes full trigonometric functions, 


logarithms, quare root, quares, powers, 
memory, and more. /dl this fine equipment 
is part of your training, yours to keep and 
use in your work. 

NRl Fast-Track Training 
This is the unique NRl lesson concept 
that simplifies and qeeds learning. From 
the very basics to advanced, 
state-of-the-art electronics, each 
lesson is especially prepared for 
individualized instruction. Each 
subject is covered fully and 
thoroughly, but extraneous 
materid iseliminated, language 
is clear and to the point, organi¬ 
zation is logical and effective. 
From Fundamentals of Electronic Circuits 
through Microprocessors, your lessons are 
deigned with you in mind. 

No Experience Necessary 
You don't have to be an engineer (or 
even a college student) to succeed. 
school graduates with some algebra handle 
it without any trouble. We start you at the 
beginning, let you advance just as quickly 
as you’re ready, We even include the NRl 
Math Refresher Module to help you brush 
up on your math and teach you any new 
concepts you may need. 

Free Catalog, 

No Salesman WIU Call 
Our free, l(X)-page catalog gives you 
all the details, including lesson outlines, 
equipment specifications, and career oppor¬ 
tunities. Send for it today and find the 
breakthrough for your future. If card has 
been removed, please write to us. 


NRl SCHOOLS 

McGraw-Hill Continuing 
Education Center 
3939 Wisconsin Avenue 
Waiiington, DC 20016 



We’ll give you tomorrow. 



Toward a Structured 
6809 Assembly Language 

Part 1: An Introduction to 
Structured Assembly Language 


Gregory Walker 
Motorola Inc M2880 
3501 Ed Bluestein Blvd 
Austin TX 78721 


Structured programming is the rage 
these days, as reflected in the growing 
popularity of structured high-level 
languages like Pascal and C. Yet most 
of the programs written today use 
languages that are not well- 
structured, such as FORTRAN, 
BASIC, and assembly language. 

Assembly language, widely used in 
industry, is becoming more and more 
available on personal computers. 
And although assembly language is 
the first and last bastion of con¬ 
voluted programming, there is a way 
to add structured programming 
statements to an existing assembly 
language. In fact, structured control 
statements can be added to any ex¬ 
isting language. 

Part 1 will examine the mean¬ 
ing of structured programming and 
present a set of structured control 
statements for the MC6809 assembly 
language, as well as programming ex¬ 
amples that use these structured 
statements. Part 2 will show how to 
add structured statements to the 


Ackn o wledgme n ts 

/ vyould like to express my deep appreciation 
to ]oel Boney, who originaU}/ suggested the 
form and implementation strategy for the 6809 
structured macros, and to Greg SteoenSr who 
helped debug the macros. 


MC6809 macroassembler or to any 
programming language. 

Structured Control Statements 

It has become popular, perhaps 
even faddish, to extol the virtues of 
structured programming. Yet its exact 
meaning remains rather ambiguous. 
Thus, the latest high-level language is 
sold much like the latest brand of 
shampoo: '"It will leave your pro¬ 
grams cleaner and more man¬ 
ageable,"^ 

When a language is said to be 
“structured/' the usual meaning is 
that the language contains statements 
for the structured flow of control. Ed- 
sger Dijkstra is generally credited 
with originating structured program¬ 
ming with his letter in Communica¬ 
tions of the ACM (see references) 
which stated that the GOTO state¬ 
ment seemed to be a major source of 
programming errors. Since that time, 
the terms GOTOhss programming 
and structured programming have 
sometimes been used inter¬ 
changeably. Yet the GOTO, in the 
form of jump or branch instructions, 
is still firmly fixed in machine instruc¬ 
tion sets of new computers. Let's see 
what is so bad about the GOTO and, 
at the same time, try to discover why 


it remains long-lived in spite of its 
reputation for abetting errors. 

Computers are general-purpose 
machines because of their ability to 
perform a different sequence of 
calculations based on tests of the in¬ 
put data. The most primitive com¬ 
puter instruction that allows this 
ability is a conditional branch in¬ 
struction, which transfers control to a 
different part of the computer pro¬ 
gram based on a run-time test. An ex¬ 
ample of this instruction is shown in 
listing 1. (See also figure 1,) This pro¬ 
gram changes the contents of A into 
its absolute value by using three sim¬ 
ple steps; 

•The contents of A are compared to 
zero; 

•If the result shows A greater than or 
equal to zero, then a branch is taken 
around the next statement; 

• Else the value of A is negated to 
make it positive. 

The ability to perform a condi¬ 
tional branch allows more than selec¬ 
tion between two different paths of 
program execution; by branching 
back to the beginning of a section of 
program, it is possible to create a 
loop (ie: a calculation that can be 
repeated many times). Listing 2 
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THE 

PROGRAMMING LANGUAGE 
OF THE FUTURE 
HAS JUST BECOME 
AREAUTY 


After years of extensive research and development comes LOGO, a powerful and dynamic 
new programming language for your microcomputer. The introduction of the LOGO language 
brings a challenging and exciting new direction to the world of microcomputer programming. 

Now children and adults alike can become active participants in their own learning experience 
as they teach the computer how to think. Working in the LOGO environment can inspire 
anyone to express powerful ideas simply by allowing full control over an extremely rich and 
sophisticated microworld. 

The programming language of the future is now available for your Apple II microcomputer. 
Contact your local dealer or write to us for more information concerning LOGO or LOGO 
Computer Systems Inc. Our product line includes software, hardware, written materials and 
training services. 


logo 

computer 

systems inc. 


150 Montarvillc Blvd. 
Suite 200 

Boucherville^ Quebec 
Canada J4B 6N1 
(514) 641-0956 


368 Congress St. 
Boston, Mass. 
U.S.A. 02210 

(617) 451^2646 
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Listing 1: Assemhl}/-language statements for determining absolute values. 

CUPA #0 

BGE POS If register A is less thari zero 

NEGA negate it- 

POS EGU ^ Else continue 


Listing 2; Assembly-language statements for adding the value 5 to each element of an ar- 
ray. 


ARRAY 

* 

RNB 

IQ 

START 

LDD 

#0 


LEAK 

ARRAY,PCR 

LOOP 

LDD 

B. X 


ADDD 

#5 


STD 

INCH 

B. X 


CHPB 

#10 


BLT 

LQOP 


shows an example of a loop that adds 
the value 5 to every number stored in 
an array. 

By the proper combination of loops 
and conditional branches, all the 
complexity of modern computer pro¬ 
gramming is possible—even the 
creation of programs that play a so¬ 
phisticated game of chess or balance 
the bank accounts of thousands of 
customers. 


DECLARE ARRAY 

INITIALIZE INDEX TO ZERO 
POINT TO START OF ARRAY 

ADD 5 TO ONE ARRAY 
ELEMENT 

UNTIL INDEX IS >= 10 


Problems arise when this primitive 
form of branch instruction is used 
directly to write programs. In both 
examples the branch instructions con¬ 
tain a condition that is tested for and 
a labeled location in the program 
where execution is to resume if the 
condition is true. The biggest prob¬ 
lem is the need for that labeh 
A well-chosen label can make the 
branch instruction somewhat self- 


explanatory* In listing 1, the word 
POS indicates that the branch occurs 
in the case of a positive number* In 
listing 2, there is indication that the 
branch forms part of a loop. 
However, programs of even mod¬ 
erate complexity will have numerous 
conditional-path selections and 
several loops, often nested one inside 
the other. For every branch, the pro¬ 
grammer must think up a label that 
somehow describes the operation of 
the program and yet is different from 
all other labels. Usually, the impor¬ 
tant operation to explain is the 
branch itself, so that a label that has 
meaning for the branch instruction 
means nothing at the remote location 
in the program where the label is ac¬ 
tually defined. 

The difficulty in thinking up really 
meaningful labels quickly over¬ 
whelms the programmer, who would 
rather concentrate on getting his pro¬ 
gram to work* Thus, many assembly- 
language programs are filled with 
labels such as LOOP, LOOP2, 
LOOP3, etc* While this labeling 
might be useful for counting the 
number of loops in a program, it does 
not go far toward explaining how 
the program operates. Use of mean¬ 
ingless labels is not due to laziness on 
the part of programmers? rather, it 
stems from a limitation inherent in 
assembly language—namely the 
limitation of requiring labels at points 
of the program that are not important 
to the operation of the program. 

Although assembly language was 
used in these examples, the com¬ 
plaints are equally applicable to any 
language whose control mechanisms 
are those of a GOTO label. FOR¬ 
TRAN and BASIC programmers take 
note. 

The real problem with the GOTO 
construct is that it is too general a 
programming form. It is incorporated 
into machine instruction sets for ex¬ 
actly that reason: it can efficiently im¬ 
plement many different higher-level 
constructs. From the point of view of 
the programmer, though, such gener¬ 
ality hides the specific construct he 
had in mind. 

Over the years, as new program- 


CROMEMCO GSA SALES 

TO ALL GOVERNMENT USERS 
AND PURCHASERS 


Systems Support, Inc. isa GSA qualified Cromemco 
vendor under ADP Schedule Contract No. GS-OOC- 
02901. Purchase directly from us under our gen¬ 
erous schedule terms and eliminate the slow bid¬ 
ding process. Our support commitment guarantees 
reliable product operation. 

For more information call or write 


SYSTEMS SUPPORT, INC. 

1208 Shady Way 
South Charleston, WV 25309 

(304)766-7762 


An Equal Opportunity Employer 
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ming languages were designed and 
tested, the use of various higher’-level 
(ie: more abstract control structures) 
was explored. As a result, there is 
now a widely accepted set of such 
structures available in "structured"' 
programming languages. Three of the 
most popular structures will be 


discussed individually by exploring 
their use in 6809 assembly language, 

MC6809 Language Structures 
In the system presented here, there 
are three different structuring forins 
available—one for conditional execu¬ 
tion and two for creating loops. 



DIRECT PAGE REGISTER 

CONDITION CODE AND INTERRUPT FLAGS 

A AND B ACCUMULATORS (COMBINED AS D ACCUMULATOR) 

INDEX REGISTER 

INDEX REGISTER 

USER STACK POINTER AND INDEX REGISTER 
STACK POINTER 
PROGRAM COUNTER 


Figure 1: Register model of the Motorola MC6809 microprocessor. In addition to its 
program counter (PC) and stack pom ter (S), the MC6809 has four user-programmable 
16-bit registers; X, X U, and D. (D is equivalent to a concatenation of registers A and 
B.) 


Listing 3; Example of the IF construct in standard assembly language and structured 
assembly language. This code checks the validity of an argument in the D register for 
use by a square root routine. 

Alloucd registers: A# 0# D* X. Yi U, S. 

All owed relational operators: 

EO equal to 

NE ’— not equal to 

OE greater than or equal to 

GT '— greater than 

LE — less than or equal to 

LT ™ less than 

Structured Cod. 

IF DxGE, #0 

JSR SGRDOT 
ELSE 

JSR ARGERR 
END IF 


CMPD #0 
BLT LABELl 
JSR SQROOT 
BRA LABEL2 
LABELl EQU * 

JSR ARGERR 
LABEL2 EQU * 


Listing 4; Example of the IFTST construct. The routine takes the absolute value of the 
memory byte at CAT offset from the X register. 

Allouied registers: AfB^OpXtVjUjS^ or address expression. 

Alloiued relational operators: EQt NEi GE# or LT. 

S<;ruc t urcd Code Equivalent Code 

IFTST (CAT, XJiNE TST CAT, X 

BEQ LABELl 

NEG CAT* X NEG CAT* X 

ENDIF LABELl EQU ■» 


They are: 

IF„.ELSE,,,ENDIF 
WH1LE,„ENDWH 
REPEAT,..UNTIL 


IF 

Together, the IF, ELSE, and ENDIF 
macros allow selection between two 
different paths of execution through 
the program, depending on the result 
of a conditional test. The form of the 
IF structure is: 

IF <register > , < relational 
operator > , < address expres- 
sion> 

(block of statements to be ex¬ 
ecuted if conditional is true ) 
ELSE 

(block of statements to be ex¬ 
ecuted if condition is false ) 
ENDIF 

Notice that the three structured 
statements serve to bracket two 
blocks of assembly-language state¬ 
ments. Should the condition prove 
true, the block between the IF and 
ELSE statements is executed; other¬ 
wise, the block of statements between 
the ELSE and ENDIF statements will 
be executed. 

Programmers who use an existing 
structured language may find the ter¬ 
minating ENDIF somewhat unusual, 
Pascal, for example, uses a 
begin...end pair to bracket a block of 
executed statements in all of its con¬ 
trol structures. It happens that having 
a different terminating statement for 
each control structure makes these 
statements easier to implement and 
easier to read. Once you are familiar 
with this style, the extent of a par¬ 
ticular statement is visible at a glance, 
unlike Pascal, where it is a tedious 
and error-prone process to match up 
each end with its corresponding 
begin. 

Listing 3 shows an example of an IF 
structure and the equivalent 
assembly-language statements. The IF 
statement forms a conditional test by 
a signed comparison (CMP instruc¬ 
tion) between the contents of an 
MC6809 register (either 8-bit or 
16-bit) and the contents of an effec¬ 
tive address. All user-programmable 
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we beat the price... 


ATARI 



800, „ $749 


A 

ATARI 

Computers 
for people: 


ATARI 810 
DISC DRIVE 


$444 



ATARI SOFTWARE 

CX404 Word Processor SM9.00 

CX405 PltOT . S68 00 

CX413 MICROSOFT BASrC £68 00 

0X4101 Invitalion to Programming 1 .. £17.00 

CX4102 Kingdom. Sl3,00 

CX4t03 Stalistics £1700 

GX4104 Mailing List . $1700 

CX4105 Blackjack .. $13 00 

CX4106 Invitadon lo Programming 2 $20.00 

CX4107 Biofhidhm, £13.00 

CX4106 Hangman $13 00 

CX4109 Graph H, $17 00 

CX4110 Touch Typing $20.00 

CX4111 Space Invaders $17 00 

0X4112 Slates & Capitals £1300 

CX4114 European Countries & Capiiais $13.00 

0X4115 Mortgage & Loan Analysis . $13.00 

CX4116 Personal Fitness Prog. .$59 00 

CX4117 Invitation to Programming 3. $20.00 

CX4118 Conversational French, .$45.00 

CX4119 Conversational German $45.00 

CX4120 Conversational Spanish. $45.00 

CX4121 Energy c?ar $13 00 

CX4t25 Conversalionat Italian. $45.00 


CX60O1 U.S. History 
CX6002U,S Government 
CX6003 Supervisory Skills 
CX6004 World Hislqry. . 

CX600S Basic Sociology 
CXG006 Counseling Proced, 

CX6O07 Principal of Act 
CX6008 Physics 
CX6009 G r ea I Cl ass ic s.. 

CX6010 Business Comm 
CX6011 Basic Psychology 
CX6012 Elfeclive Writing 
CX6014 Principals of Econ . 

0X6015 Spelling 
CX5016 Basic Electricity 
CX6017 Basic Algebra 
CX8106 Band Analysts 
CXfl 107 Stock Analysis 
CXSl 08 Stock Charting 
CXL40O1 Educabon System Master 
CXL4002 Basic Computing Language 
CXL4003 Assembier Editor 
CXL4004 Basketball 

CXL4005 Video Easel. 

CXL4006 Super Breakout 
CXL4007 Music Composer. . 

CXL4009 Chess . . . . 

GXL4010 3 DT(cTacTnvw 


$23.00 
£23 00 
$23 00 
$23.00 
$23.00 
£23.00 
$23.00 
, $23.00 
$23.00 
$23.00 
$23.00 
$23.00 
$23 00 
$2300 
$23.00 
$23.00 
$ 20.00 
$ 20.00 
$ 20.00 
$21.00 
$46.00 
$46.00 
$24.00 
£24 00 
. $30.00 
$45.00 
.$30 00 
$24 00 


CXL4011 Star Raiders. 

CXL401Z Miss!a Command . 
CXL4ai3 Asteroids ., ^__ 


$39,00 

.$ 32.00 
. $32.00 


CXL4015 TeJeLink. . . £20.00 

Compuhome $74 95 

Vi SIC a ic .. $149.00 

Letter Perfect (Word Processor).$119.00 

Source $89.00 

Atari® Peripheralsr 

400 16K. £329 00 

410 Recorder.£59.00 

322 Printer $359.00 

825 Printer $ CALL 

830 Modem £159.00 

S50 interface $ GALL 

Atari® Accessories 

New DOS a System . $21,00 

CX70 Light Pen . $84.00 

CX30 Paddle. $18 00 

CX40 Joy Slick . $18 00 

CXS53 16K RAM $89.00 

Microtek 16K RAM. $75 00 

Microtek 32K RAM .$169.00 



CBM Software 



CBM 8032 $1099 


VIC 20 

$259 


WordProOPIus 

WofdPra4 Plus . 

Commodore Tax Package 

Visicalc . 

BPI General Ledger 
OZZ Information System . 
Dow Jones PorKoiio 

Pascal . 

Legal Time Accounting 

World Craft 80. 

Word Check. 

Create A Base. 

Power , . 

Socket 2-Me 
Jinsam 


$199.00 
$299.CKJ 
$399 00 
.$149.00 
$329.00 
$329 00 
$129.00 
$239 00 
$449 00 
$289.00 
$180.00 
$239.00 
$89.00 
$ 20.00 
.. .Call 


4016 

4032 . 

8096 

CBM4022 Printer .. . 

Tally 8024 
CBM C2N Cassette Drive 
CBM4040 Dual Disk Dnve . 
CBM805Q Dual Disk Drive - 


.. $799.00 
$999.99 
$1795,00 
. $629.00 
$1699.00 
.. . $69.00 
$999.00 
. $1349.00 


Vic^TV Modual...,$19,00 

Vic Cassette.. — $69,00 

Vic Disk Drive..$ Gall 

Vic 6 Pack program .$44.00 


Disks 


CX8100 Blank Disk (5). 

.$22.00 

Sycom Blank Disk {10}. 

Maxell Blank Disk (10). 

.$29 00 

.$36.00 

Maxell Blank Disk (101 . . 

Printers 

Call for prices on the new NEC models. 
Epson MX 70 v 

Epson MX 00 1 

. $46.00 

Epson MX^ FT > 

Diablo 630 J 

Call for Prices 

TEC 1500 Slarwnier 25cps . 

,11495.00 

TEC 1500 Starwrlter 45cpS 

.$1795.00 


No Risk, No Deposit On Phone Orders, COD or Credit Card, 
Shipped Same Day You Cali 

* on all in stock units 


IN PA, CALL (717) 327-9575 


( 800 ) 233-8950 


COMPUTER MAILORDER 

501 E. 3RD ST., WILLIAMSPORT, PA 17701 


Circle 90 on Inquiry card. 


Tti Order: 

Ftione orders invited {800 number is for order desk 
only). Os send check or money order and receive 
tree shipping Pennsylvania residents add 6% 
safes tax. Add 3% for visa or M.C Equipment 
is subject to price change and availability without 
notice. Please call beiweeni 11 AM & 6 PM 
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LEO ELECTRONICS, INC.| 

S921 S. Sepulveda, Ste #20S 
Los Angeles, Calif. 90045 
(213) 641 3101 
1800) 421'2418 


SPECIAL 

NOVEMBER ONLY 




1-555 Timer 

WITH YOUR ORDER 



MEMORY 

1-10 

11 -49 

1703A 

4.75 

4.50 

^TOQ 

3.25 

3.05 

TM52716 

5.S0 

5.35 

2716 [SVJ 

6.50 

6.35 

2716-1 [3 SONS] 

5.00 

7.25 

2532 

17.00 

15.60 

2732(450HSi 

17.00 

16.50 

2732A-4 1390NS» 

16.00 

17.00 

2732A-3 [3DON5) 

23.00 

21.50 

27324 (2S01IS} 

25.00 

23.00 

2732A-2 t20<lN5) 

30.00 

25.75 

2755 

5.00 

7.35 

2764 

60.00 

63.35 

2114 1450N5I 

2.75 

2.56 

2114 {350HS) 

3.00 

2.90 

2114 [2O0HSI 

3.65 

3.50 

TMS4027-30 

1.50 

1.66 

TM 54060-2 

2.50 

2.35 

4116 (200HS1 

2.50 

2.35 

4116 (1SOHS1 

3.00 

2.85 

4164 t200NS» 

25.00 

22.70 

6B10 

4.25 

4.00 

5821 

5.75 

6.50 

6550 

6.25 

5.00 

505OA 

2.75 

2.60 

50554 

5.75 

5.50 

5212 

2.50 

2.36 

5216 

2.50 

2.35 

5745 

55.00 

62,00 

260 CPU 

6.50 

6.25 

2S0A CPU 

7,50 

7.26 


LS PRODUCT 


LSOO 

.25 

LS74 

30 

LSa2 

as 

Lsas 

1.15 

LS04 

.25 

LSSE 

.40 

LSOB 

.2S 

LS93 

SO 

LS10 

.2S 

LS9S 

.70 

i-S20 

,25 

LSIOS 

,45 

LS30 

,2S 

Lsm 

.75 

ISZZ 

,30 

LS\3S 

.75 

LS38 

,35 

LSt39 

-76 

LS42 

.76 

L5151 

.75 

LSB1 

ao 

L5153 

-76 

LS54 

.30 

LSI 66 

1.00 

LS73 

.40 

LSI 57 

-75 


B PRODUCT 


S1S8 

3.2& 

7005 

.85 

$109 

325 

7612 

-05 

5287 

326 

7B15 

,85 

S2B0 

3-00 

7906 

.95 

5357 

325 

7912 

.95 

S471 

7,60 

7915 

.96 

S742 

9.00 

309K 

1.45 



323K 

2S0 


Lstsa 

.78 

LS244 

1.20 

LSI 61 

.90 

LS24S 

1.20 

LS163 

,90 

LS2S9 

1.75 

LS164 

.05 

LSZ73 

1.35 

LSI 66 

-05 

iS2^ 

.95 

LSI 74 

1.00 

IS307 

.05 

LSI 75 

1.00 

LS30B 

.65 

LSI 91 

1.00 

LS373 

1.40 

LSI 93 

.05 

LS374 

1,40 

LS195 

.70 

tS377 

1,40 

LS2Z1 

1.15 

L539Q 

1.50 

LS240 

1,20 

LS393 

1 50 

LS24t 

120 

LS07O 

106 


IX. SOCKETS 


Pina, 

-PC. 

WirvWrw 

8 

.12 

8 

,52 

14 

.14 

14 

J4 

10 

.16 

16 

,50 

18 

.IS 

18 

00 

20 

,27 

20 

.82 

22 

28 

ZZ 

,89 

24 

.28 

24 

.38 

29 

.37 

29 

1,40 

40 

.45 

40 

1-60 


WE CAN SUPPLY 


TTL-CMOS 
COWMECTORS 
CAmCITORS 
DIP SWITCHES 

moots 

TRANSISTOfiS 


rfftnidS: Chock. Moriiv Chifcr, vi«, Mjtstw 
Card, call fer C.pp. U,S. Fundi«ilv. P-O-l 
ameptsd frpm tjualitied firmi and imiituligni, 
Caljfpmia r»idoiita add uk. tax w mile 

SHIPPintS: Add $2.D0 grouitd op Sp DD nr fcM 
UPS. 


CALL FOR VOLUME PRICING 


FfllCKIG SUBJECT TD CHANGE WITHOUT AOTjCE. 
all FAHTS im GUARANTEETl. MIMIliUU UHDEH SfSJD 


registers, including the stack pointer, 
are allowed. Any signed relational 
operator is allowed, and the rela¬ 
tional operator names will be familiar 
to all FORTRAN programmers. 

The address expression may con¬ 
tain any of the MC6809 addressing 
modes. The ELSE and ENDIF state¬ 
ments serve as destinations for 
branches around the blocks of 
assembly-language statements. 
Notice that two labels are avoided for 
each IF structure, making the struc¬ 
tured code much simpler to write and 
read than its equivalent assembly- 
language form. The ELSE macro and 
the block of code following it are op¬ 
tional. 

Two other forms of the IF state¬ 
ment were created to take advantage 
of specific MC6809 instructions. Two 
different instmctions are available on 


the MC6809 to perform a test on a 
value: CMP (compare) and TST {test 
against zero); These are reflected in 
the IF and IFTST control macros. The 
IFTST macro generates a TST in¬ 
struction instead of a CMP instruc¬ 
tion, and so gives a signed com¬ 
parison of a register (or a byte in 
memory) with zero. Listing 4 shows 
an example of the IFTST statement. 

The ELSE and ENDIF macros are 
used with the IFTST in the same man¬ 
ner as with the IF macro. Optionally 
the programmer may add a third 
argument of ^0 to improve readabili¬ 
ty, as in; 

IFTST D,NE,tf0 

This third argument is ignored by the 
IFTST statement. 

A third form of the IF statement is 


Listing 5: Example of the IFCC cortstruct. 

Allowed relational operators EQt NEi CTi CEj LTi LE^ and 

CS — carry flag is set 
CC — carry flag is clear 
VS — overflouj flag is set 
VC — over flow flag is clear 


5truc tured Code 


Equivalent Code 


ROLA 
IFCC GT 

JSR DOIT 
ENDIF 


ROLA 


BLE 

LABELl 

JSR 

DOIT 

LABEL! EQU 

« 


Listing 6: Example of the WHILE construct. 

Ail owed registers: same as IF. 

Allowed relational operators; same as IF. 


Str uc ture d Code 


Egtjivalent Code 


WHILE A. QTi#0 

LSL B 
DEC A 
ENDUFH 


LA0EL1 CMPA #0 

BLE LABELS 

LSLB 
DECA 

BRA LABELl 

LABELS EQU * 


Listing 7: Example of REPEA T loop construct. The routine will shift register B fcased on 
the value in register A. 


Allowed registers; same as IF. 


Allowed relational operators; same as IF. 


Struc tured Code 


Eguivalent Code 


REPEAT 
LBL B 
DEC A 

UNTIL Ax LEi #0 


LABELl EQU * 

LSLB 

DECA 

CMPA #0 

BGT LABELl 
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if He*d used selecttn. 
it w«mldn*t have taken seven days 


Learn SELECT In ]ust 90 minutes. A whole new word processing software 
concept that kicks the coded key habit and frees you from complicated instruction 
manuals. SELECT is fast. SELECT is logical. With single key mnemonics, you’ll use 
dozens of commands that instantly access the rich capabilities of this system. There’s 
nothing like it. 

Simply hit “C" and you'll be ready to Create a document. 

Key “I” and you'll be in the Insert mode. 

Key "M" and Move entire blocks of text.., and key dozens more. 

That's all there Is to it. You'll get all that word processing software promises ... plus a 
few surprises. 

SELECT with SUPERSPELL.* The only microcomputer software with an integrated 
spelling dictionary. To proof your text all you do, of course, is to key “S”. SUPERSPELL 
with its 10,000 word dictionary scans your text at computer speed then displays and 
corrects all your typing errors. You can increase SUPERSPELL’s word power and 
customize the dictionary by adding new words, one at a time. Ask to see it today at 
your local dealer. 


SELECT with SUPERSPELI_just a little byte more.^ 



SELECT will run on any machine that uses CP/M of MP/M"' or its derivatiYSs. 
It needs 40K of RAM and two disk drives. Special version novy available for 
Radio Shack Mod (r * * and Apple II' * * ^ 

' SELECT and SUPEffSPELL are tradenwna dE Seled InformBliortSyaiems Inc, 
' ’ CP^M and MPfM are tredsmsflts gf Pigiial Research 
" * A trarJemark of Tandy Oorp. 

” A tridemarK of Apple Compucer Inc, 


Francis Drake Boulevard - Kentfield, Cafifornia 94904 • (415) 459-4003 
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Listing 3: Programming example written without the benefit of structured statements. 


* 

CONCERT 

BINARY TO DECIMAL AND STORE 5 CHARACTERS 


<AFTER EXAMPLE ON 

PAGE 10-10 OF MC^eOO MICROPRO- 


CESSOR PROGRAMMING MANUAL) 


ON ENTRY: 


* 


CD> = is-eiT 

UNSIGNED BINARY VALUE. 

* 


(X) ^ POINTER 

TO LOCATIONS RECEIVING CHARACTERS, 


REGISTERS USED: 




(V> = POINTER 

TO CONSTANTS FOR THE CONVERSION, 


ON EXIT: 

D AND X ARE 

BASHED. OTHER REGISTERS UNCHANGED 

4 

THIS SUBROUTINE IS RE 

-ENTRANT AND POSITION-INDEPENDENT 

4 

TEMPORARY STORAGE ON 

THE STACK 15: SAVLOB AND DIGCNT. 

SAVLDD 

EQU 

0 

TEMP= ,STORE LOW ORDER BYTE 

DIGCNT 

EQU 

1 

STORES COUNT TO CREATE DECIMAL 1 

CUBTD 

PSHS 

Y 



LEAS 

-2 c S 

RESERVE LOCAL STORAGE 


LEAY 

KIOK.PCR 


CVDECl 

CLR 

DIGCNT, S 


CVDEC2 

SUBO 

* Y 



BCS 

CVDEC5 

BRANCH ON OVERFLOW 


INC 

DIGCNT, S 

INC CHAR BEING BUILT 


BRA 

CVDEC2 


CVDEC5 

ADDD 

1 V+4- 

RESTORE PARTIAL RESULT 


STA 

SAVLOBp S 

SAVE LOW ORDER BYTE 


LDA 

DIGCNT, B 



ADDA 


CHANGE DIGIT TO ASCII CHAR 


STA 

, X + 

AND SAVE IN RESULT 


LDA 

SAULOB,S 

RESTORE LOW ORDER BYTE 


CMPD 

#0 



BNE 

CVDECl 


4 


CLEAN UP STACIE AND RESTORE REGISTERS 


LEAS 

2, S 



PULS 

Vi PC 


* 

♦ 


STORAGE FOR CONVERSION CONSTANTS 

KlOK 

FDB 

10000 



FDB 

1000 



FDD 

100 



FDB 

10 



FOB 

1 



END 




the IFCC, which selects an execution 
path based on the existing condition 
code flags. Its only operand is a rela¬ 
tional operator. An example of the 
IFCC appears in listing 5. At first 
glance this fomn of the IF may seem 
unnecessary, since it only generates a 
single branch instruction. It is useful, 
however, because it eliminates the 
need for the programmer to create a 
label. 

WHILE 

The WHILE...ENDWH statements 
bracket a block of assembly code to 
form a conditional-loop control 
structure. The WHILE specifies a 
signed comparison (CMP) of the 
same form used by the IF statement. 
The instructions between the WHILE 
and the ENDWH are executed as long 
as the condition is true. The condition 
is tested at the beginning of each 
traversal of the loop. An example of 
the WHILE statement appears in 
listing 6. The code performs a multi¬ 
ple left shift of B based on a count in 
A. 

REPEAT 

The REPEAT...UNTIL macros pro¬ 
vide a conditional-looping construct 
in which the condition is tested after 
each traversal of the loop. Thus, the 
code in a REPEAT loop will always 
be executed at least once. The UNTIL 
macro specifies a signed comparison 



IEEE 488 TO SdOO INTERFACE 


■Handles all IEEE-488 1975/78 functions 
■IEEE 696 (S-100) compatible 
■MBASIC subroutines supplied; no BIOS 
mods required 

■3 parallel ports (8255A‘5) 

■Industrial quality; burned in and tested 

M *7 

(Dealer inquiries invitedl 

□&W DIGITAL 

1524 REDWOOD DRIVE 

LOS ALTOS, CA 94022 I415I 966-1460 


<)eee-4|!i> 


$-100 
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Q. What do these four boards 
have in common? 

A. Tarbell quality. 



CFU/10 BOARD 

Zilog Z 80A will run at 2 or4 Mhz □ Two RS-232 Serial I/O ports □ Allows dynamic 
mapping of logical to 1 Megabyte of physical memory In 4K blocks. □ Designed 
to implement multi-user operating systems, such as MP/M'^ from Digital Research. 
□ tnciudes crystal controlled programmable timer (8253), which can be used for 
time-slicing multi-tasking operations. □ Programmable priority vectored Interrupt 
hardware allows the programmer to selectively disable any combination of six in¬ 
terrupt lines. 

A«rT^450 



32KRAM 

S-100 Bus □ Works at 4 Mhz □ Static Memory for Ease of Maintenance □ 9 Regu¬ 
lators Provide Excellent Heat Distribution □ Extended Addressing (Bank Switch¬ 
ing) □ Low Power Requirement □ Phantom Line □ Each 4K Block is Individually 
Addressable Within 32K □ Full 1-Year Warranty. 

A&T®725 



SINGLE DENSITY FLOPPY DISK INTERFACE 

Adaptable to wide variety of drives, including older models, S^inch, 8-inch, Shugart, 
PerSci. □ Fully software-supported by Tarbell with a CP/M® disk operating sys¬ 
tem. □ Capable of running with several formats, including standard IBM (128 
bytes per sector, 26 sectors, 76 tracks), 256, 512, or 1024 bytes per sector. □ Avail¬ 
able in kit or fully assembled and tested form. □ Supports up to 4 S-inch drives, 
single or double sided. 5-inch drives can be used with modifications to the inter¬ 
face (Included in manuai). 

KIT^225 A&T$325 



DOUBLE DENSITY FLOPPY DISK INTERFACE 

Fully software-supported by Tarbell with the CP/M disk operating system and the 
MP/M multi-user multi-tasking operating system. □ Linder the Tarbell double¬ 
density CP/M, single and double density disks can be mixed automatically. □ True 
Direct Memory Access (DMA) in single or double density mode makes possible ef¬ 
ficient multi-user and multi-tasking systems. □ Also capable of programmed-data- 
transfer method, which works in single density at 2 or 4 Mhz, and double density at 
4 Mhz. □ Extended addressing capability provides 8 extra address bits on the 
lines defined by the IEEE S-100 standard. This allows direct transfers to and from 
anyplace in 16 Mbyte address range. 

A&T^4R5 


You’ll find these quality S-100 boards at your locai Tarbeii Dealer. 



MANUFACTURER OF COMPUTERS. 
COMPONENTS AND SOFTWARE. 


950 Dovlen Place • Suite B • Carson, CA 90746 • (213) 538-4251 


CPJM and MP/M are trademarks of Digital Research 
Circle 402 on inquiry card. 
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Listing 9: 

language. 


The programming example of listing 8, written in structured assembl}/ 



CONVERT 

BINARY T! 


* 


(WRITTEN 


SAVLOB 

EQU 

0 

DIQCNT 

EQU 

1 


CVBTD 

PSH3 

Y 


LEAS 

"2. S 


LEAY 

REPEAT 

KlOK,PCR 


CLR 

DIQCNT* S 

CUDEC2 

SUBD 

. y 


IFCC 

CG 


INC 

DIGCNT. 1 


BRA 
END IF 

CVDEG2 

* 


ADDD 

* Y++ 


STA 

SAVUQB. S 


LDA 

DIGCNT. S 


ADDA 

#S30 


STA 

* X + 


LDA 

SAVLOB.S 


UNTIL 

D. EQ. #0 




CLEAN UP 


LEAS 

S 


PULS 

V. PC 

> 



STORAGE 

KICK 

FDB 

10000 


FDB 

1000 


FDB 

100 


FDD 

10 


FDB 

END 

1 


(WRITTEN WITH STRUCTURED MACROS> 


TEMP. STORE LOW ORDER BYTE 

STORES COUNT TO CREATE DECIMAL DIGIT 


UNLESS THERE WAS OUERFLOW 
INCREASE DECIMAL DIGIT 
LOOP TO TEST AGAIN 


RESTORE PARTIAL RESULT 
STORE LOW ORDER BYTE 

CHAN(iE DIGIT TO ASCII CHAR 
AND SAVE IN RESULT 
RESTORE LOW ORDER BYTE 


(CMP instruction) of the same form 
as that used by the IF macro. Listing 7 
presents an example of a REPEAT 
loop. The code will left shift B based 
on a count in A. 

Nesting of Structures 

The structured statements may be 
used anywhere in an assembly- 
language program. The block of 
statements bracketed inside one con¬ 
trol structure may itself contain other 
structured statements* This is known 
as the nesting of control structures. 
The only restriction to observe is that 
each control structure must be wholly 
contained within a single block of 
assembly statements; the statements 
of two control structures may not 
overlap. The number of control struc¬ 
tures contained one within the other 
is called the depth of nesting. 

Long Branch Option 

The structured assembly state¬ 
ments all generate short relative 
branch instructions, which may 
reference locations a maximum of 127 
bytes away from the location of the 
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Introducing 
The Grappler': 

The only interface that makes computer 
graphics easy as Apple" pie. 





ACTUAL APPLE H PRINTOUT USING GRAPPLER"'AND EPSON MX-100 


Orange Micro makes the only univer¬ 
sal parallel interface card that simpli¬ 
fies high resolution graphics for Apple"'^ 
computers. No longer does the user 
need to load clumsy software routines 
to dump screen graphics —its all done 
byTheGrappler's^'^ exclusive E-PROM 
chip. There are versions to accom¬ 
modate the Anadex, Epson MX-100, 
IVIX-80* and MX-70, IDS Paper Tigers, 
Centronics 739, and NEC Prowriter, 
and future graphics printers. The 
Grappleraccepts 18 simple software 
commands accessible through the 
keyboard or user program, making it 
the most intelligent Apple Interface 
available, 

OrderThe Grappler™ through Orange 
Micro direct, or authorized dealers. 

" Req u E res: OratftT ax-80 

ANAHEIM STORE 

3150 E. La Palma. Suite I 
Anaheim, CA 92806 e 

(714)630^3622 

SHERMAN OAKS STORE 

13604 Ventura Blvd, 

Sherman Oaks, CA 91423 
(213)501-3486 


FEATURES - User benefits 


SELECT PAGE—Choice of Hi-Resolution 
Graphics page 1 or page 2. 

INVERSE GRAPH/CS-Provides reverse 
graphics of black-on-white or white-on-black. 
DOUBLE SIZE PICTURE-Doub\e& the 
graphic screen representation vertically Sf 
horizontally. 

90° ROTA7/0AT—Rotates the screen pic¬ 
ture 90P 

CENTER GRAPHICS-Accomplished 
through setting left margin thereby center¬ 
ing the graph. 

CHART RECORDER /WODE-Successive 
horizontal pictures are combined continu¬ 
ously simulating a chart recorder 
SLOCK GRAPHICS — For printers with block 
graphics (e.g. Epson IVlX-80, Okidata MSO), 
the high order bit can be controlled. 


^Orange fTlicro 

Inc. 

} E, La Palma. Suite G. Anaheim, CA92806 

(800) 854-8275 toll free 
(714)630-3322 cA,AK,Hi 


SELL —For printers with a beii, bell charac¬ 
ters are deleted during user program listings. 
IWARG/WS—Set left and right margins. 
SK/P-Ol/ER-PERF—Set page length; printer 
will automatically skip 6 lines between each 
page. 

VARIABLE LINE LENGTH-For user pro¬ 
gram listings, sets line length and wraps 
around with breakpoint at nearest blank. 
TEXT SCREEN DUMP-The text from a 
user report or page of program listing can 
be dumped directly from the screen. 
I^ORKS WITH PASCAL & CPM 


The 


Grappler 


-iijinutiMi. 





Dealer Inquiries welcome to: 
Waybern Corporation 
(714) 554-4520 
CompuCable Corporation 
(714) $35-7330 

Orange Micro, Inc, 
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branch instruction. If this range is ex¬ 
ceeded, a long branch is required; an 
error message will be printed telling 
which branch needs to be flagged as 
being “long.'^ By appending the 
character 'U' as an additional item in 
the conditional expression, the pro¬ 
grammer may force the generation of 
a long relative branch. 

Statements which cannot receive 
an L parameter will print an error 
message if an L is appended. The 
following statements may be flagged 
as "'long": 

IF: branches over code between IF 
and ELSE or ENDIF 
ELSE; branches over code between 
ELSE and ENDIF 

WHILE: branches over code be¬ 
tween WHILE and ENDWH 
UNTIL: branches over code be¬ 
tween REPEAT and UNTIL 

For example, the L flag may be used 
with the IF structure as follows: 

IF U, NE, #BOTTOM,L 
(long-code segment) 


ELSE 

(short code segment) 

ENDIF 

or: 

IF S, GT, #STAKND 
(short code segment) 

ELSE L 

(long code segment) 

ENDIF 

In order to really demonstrate the 
difference these structures make in 
reading a program, "before" and 
"after" examples are shown in listings 
8 and 9, respectively, A program 
originally appearing in the MC680CJ 
Programming Manual has been 
recoded for the 6809, using control 
structures. This example is a compel¬ 
ling argument for using structured 
macros for two reasons: 

• It is not contrived: the original pro¬ 
gram is typical of assembly-language 
subroutines written by a "good" pro¬ 
grammer, 

•The translation of structures into 


assembly code will produce exactly 
the same instructions as those in the 
original program. 

The second reason cannot be over¬ 
emphasized: the use of control struc¬ 
tures does not produce inefficient 
programs. The inefficiency associated 
with the use of high-level languages 
arises from other sources. 

The presence of the unstructured 
branch to CVDEC2 in listing 9 might 
at first seem to show that structured 
statements are inadequate for 
assembly-language programming. On 
the contrary, the branch could have 
been replaced by structured state¬ 
ments at the expense of generating a 
longer assembly-language program. 
In fact, the branch shows that the op¬ 
timizing tricks sometimes required in 
assembly language can still be used 
with the structured statements. After 
extended use, it becomes obvious that 
the structured control statements are 
exactly what is needed in the vast ma¬ 
jority of programming situations. 

Part 2 of this article will discuss 
macros, the programming tools from 
which the structured statements are 
constructed. It will present the 
specific macros needed to create 
structured statements for the MC6809 
and will explain how these macros 
operate. ■ 
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PROLOG 


A Step Toward the 
Ultimate Computer Language 


Ron Ferguson 

137 University Ave Apt 907 
Waterlooj^ Ontario N2L 3E6 Canada 


What will the ultimate computer language be7 What 
language will we be using once assembler language, 
BASIC, and Pascal have become museum pieces? Sur¬ 
prisingly, this question is easy to answer: there will be 
several ultimate computer languages. We even know 
what their names will be* They will be called English, 
Spanish, French, Russian, Chinese, etc. After all, the 
easiest language you could use to program a computer is 
the one you use to communicate with other people* 

Unfortunately, programming a computer in English is 
still in the future* For a computer to understand English, 
it must be able to cope with the ambiguities inherent in 
any natural language. It must be able to deduce facts you 
don't bother specifying because they are "'obvious*'' (No¬ 
thing is obvious to a computer unless it has been pro¬ 
grammed to realize it is obvious* Everything must be 
stated explicitly and precisely.) 

Today, though, we do have a language, called PRO¬ 
LOG, that simplifies the task of informing a computer 
about obvious (and not so obvious) facts. The name 
PROLOG is short for "PROgramming in LOGic"; how¬ 
ever, you do not have to be familiar with formal logic 
theory to use PROLOG. In fact, the language is so simple 
a child can learn it. Yet its very simplicity makes it far 
more powerful than any other language currently avail¬ 
able for use on microcomputers. 

PROLOG is a programming language ideally suited to 
the manipulation of knowledge, A PROLOG program 
consists of facts about a certain subject. You can ask 
PROLOG questions and it will attempt to answer them 


using the facts it has been told. 

Facts are expressed in PROLOG in a concise manner. 
The fact that John is the father of Tom is expressed by the 
one-line PROLOG program: 

father(john,tom). 

The relationship, father, appears first, followed by the 
arguments (in parentheses) to which the relation applies. 
This data structure is called a term. The only potential 
area of confusion is the order in which the arguments are 
written. As a rule, the subject of the relation is the first 
argument and the object is the second. With this pro¬ 
gram, you can now ask PROLOG whether John is the 
father of Tom; 

father(john/tom)? 
to which PROLOG will respond: 

yes 

Note that the only difference between telling PROLOG 
that John is Tom's father and asking PROLOG whether 
John is Tom's father is the punctuation mark at the end of 
the statement. An assertion always ends with a period; a 
question always ends with a question mark. If you ask 
whether John is the father of Bill: 

father(john,bill)? 
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Computer experts 
{the pros) usuady have big 
computer experience. 
ThaVs why when they shop 
system software for ZBO 
micros, they look for 
the big system features 
they're used to. And thaVs 
why they tike Mutti-User 
OASIS. You win too. 


DATA INTEGRITY: FILE & 
AUTOMATIC RECORD LOCKING 


The biggest challenge 
for any multi-user system 
is co-ordinating requests 
from several users 
to change the same record 
at the same time. 

Without proper 
co-ordination, the 
confusion and problems 
of inaccurate or even 
destroyed data can be 
staggering. 

Our File and Automatic 
Record Locking features 
solve these problems. 

For example: normally 
all users can view a 
particular record at the 
same time. But, if that 
record is being updated 
by one user, automatic 
record locking will deny all 
other users access to the 
record until the up-date is 
completed. So records, 
are always accurate, 
up-to-date and integrity 
is assured. 

Pros demand file & 
automatic record locking. 
OASIS has It. 


SYSTEM SECURITY: 
LOGON, PASSWORD 
& USER ACCOUNTING 


Controlling who gets on 
your system and what they 
do once they're on it is the 
essence of system security. 


(THENaNVIPARE.) 


Without this control, 
unauthorized users could 
access your programs and 
data and do what they like. 
A frightening prospect 
isn't it? 

And multi-users 
can multiply the problem. 

But with the Logon, 
Password and Privilege 


Level features of Multi-User 


OASIS, a system manager 
can specify for each user 
which programs and files 
may be accessed— 
and for what purpose. 

Security is further 
enhanced by User 
Accounting —a feature that 
lets you keep a history 
of which user has been 
logged on, when and 
for how long. 

Pros insist on these 
security features. 

OASIS has them. 


EFFICIENCY: 
RE-EHTR ANT BASIC 


A multi-user system 
is often not even practical 
on computers limited 
to 64K memory. 

OASIS Re-entrant 
BASIC makes it practical. 

How? 

Because all users use a 
single run-time BASIC 
module, to execute their 
compiled programs, less 


memory is needed. Even 
if you have more than 64K, 
your pay-off is cost saving 
and more efficient use 
of all the memory you have 
available —because it 
services more users. 

Sound like a pro feature? 
It is. And OASIS has it. 


AND LOTS MORE... 


Multi-User OASIS supports 
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and can run in as little as 
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as 784K. 
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user run more than one 
Job at the same time. 
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a compiler, Interpreter and 
debugger all in one. 

An OASIS exclusive. 

Still more: Editor; Hard 
& Floppy Disk Support; 
Keyed (ISAM), Direct & 
Sequential Files; Mail-Box; 


Scheduler; Spooler; 


all from OASIS. 

Our documentation is 
recognized as some of the 
best, most extensive, in the 
industry. And, of course, 
there's plenty of 
application software. 

Put it all together and iLs 
easy to see why the real 
pros like OASIS. Join them. 
Send your order today. 
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PROLOG will respond: 



P.O. Box 1166* 16260 Midway Road 
Addison, Texas 75001 • (214) 661-1370 


Authorized Commodoie service center 

Repair of the complete line of Commodore products 

In a hurry? Check our modular exchange program 


Computer 


Ectectic shortly will tie announcing products tha t are designed to woiK 
wm CBM systems. 

1. l?OMrO; two f6232 ports —three parailel ports—26K EPROM 

memory-managed aftemate character set, software 
contmiled-EIDOS (extended DOS}. 

2. Terminal program [options with ROMfO) 

3. EPROM programmer 

4. firont’end procesor 

5. Additional firmware to he announced 


Be sure to write the address helow Ibr more information; 
dealer ingurries welcome. 


Order TOLL FREE 
1 + 800 - 527-3135 

TO AM to 4 PM CDT Mond^ through Friday 

Texas resfdent3 call T +2 1 4-661 -1370 
VISA, MASTER CHARGE, MONEY ORDERS, AND CO D 
'Certified Check'^ accepted. 

Units in stodt shipped within 24 hours, EO.0. Dallas, Texas. 
Ail equipment shipped with manufocturer's warranty. 

Residents of Texas, Louisiana, Oklahoma City and Tulsa, 
Oklahoma must add applicable taxes. 


Disc Drlwe 


Prlntef 


HARDWARE: 

CBM 8032 Computer, 


80 Column S 

1195 

CBM 8050 Disk Drive 

^395 

CBM 4032 Computer, 


40 Column 

995 

CBM 4040 Disk Drive 

995 

CBM 4022 Printer 

649 

CBM VIC 20 Computer 

263 

CBM 100 Cassette 

68 

PET to IEEE Cable 

33 

IEEE to IEEE Cable 

39 

BASF Diskette, Box of 10 

30 


SOFTWARE: 

02Z 

Wordcraft 80 

Tax Preparation System 

IRMA 

Dow Jones Portfolio 
Management System 
Personal Tax 
Pascal 

Assembler Dewefopment 
Package 
Wordpro 4+ 


S299 

299 

380 

380 


ns 

55 

229 


77 

329 


no 

because it does not have any information to indicate that 
John is the father of Bill, 

You can ask PROLOG more complicated questions 
such as who the father of Tom is by typing: 

father( % who, torn)? 

The % at the beginning of ''%who" indicates that 
"%who" is a variable. When a question contains a 
variable, PROLOG attempts to assign a correct value to 
the variable. PROLOG will respond to the above ques¬ 
tion with: 

%who = john 

If PROLOG cannot find a correct value for the variable, 
it again responds no, 

father( % who, bill)? 
no 

As is the case in most programming languages, it does 
not matter what name you use for a variable. You can 
have used **%x" instead of "%who". However, unlike 
most programming languages, a PROLOG variable's 
scope is limited to the statement in which it appears. If 
the same variable name is used in two separate 
statements, there is no connection between them. They 
are treated as different variables. 

So far, PROLOG appears to be nothing more than an 
easy-to-use data-base language. You can store informa¬ 
tion and retrieve it later by asking questions. What makes 
PROLOG more than just another data-base language is 
that you can teach PROLOG how to manipulate the facts 
you have given it. Assume that you have made the 
following assertions: 

father(bill,john), 

father(john,tom). 

From these assertions, you can deduce that Bill is the 
grandfather of Tom. PROLOG can also make this deduc¬ 
tion if you tell it the fact that the father of the father is the 
grandfather. In PROLOG this fact is stated as a clause: 

grandfather(%x, %z) — father(%x,%y),father(%y,%z). 

^ means "is implied by" or "is true if," The term to the 
left of ^ is true if the terms to the right of ^ are true. The 
term to the left is called a goal, aTid the terms to the right 
are called subgoals. The goal is true if the subgoals are 
true. The goal is also referred to as the head term of the 
statement. 

Note that variables have been used in the clause to 
make a general statement about what it means for some- 
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Micro computer software 
company gets macro results. 



“Software is the hottest segment of 
the personal computer industry. 
After all, it’s the software that solves 
problems. And Business Week has 
precisely the type of readers who 
are looking for solutions to the 
kinds of problems we solve. Top and 
middle management of corpora¬ 
tions. That’s why right from the 
start we committed a substantial 
portion of our marketing budget 
to advertise in BusinessWeek. 

And we’re very pleased with the 
results. Since our first insertion, 
our monthly sales have more 
than doubled.” 

James M. Dow, President 

Microcom, Inc. 


When Microcom began 
in 1980, the Boston-based 
manufacturer of personal com¬ 
puter software wanted to 
spread the word to corporate 


managers about its first product 
—an electronic mail pack¬ 
age for Apple™ computers 
called Micro-Courier™ Not 
only to managers who already 
have Apples,™ but to the fast¬ 
growing market of managers in 
corporations wiio are thinldng 
of buying personal computers 
to heip them and their staffs 
do a better job. 

For Microcom’s Jim Dow, 
Business Week brought his 
market into focus. Business 
Week has a take-action audi¬ 
ence of over 6 million cor¬ 
porate decision makers. And 
they look to Business Week to 
keep them informed on com¬ 
puter developments. Business 
Week is the only general busi¬ 


Circle 54 on Inquiry card. 



ness pubUcation with an entire 
editorial section, Information 
Processing, covering events 
and trends in the computer 
industry, Every^week. 

As Microcom found out, 
one of the best times to link 
up with Business Week is right 
at square one. But for small 
companies or large companies, 
Business Week gets big-time 
advertising results. Caff your 
nearest Business Week 
representative today. 

BusinessIMBek 


Source: MRI (Spring, ’81)/Pub. esL 

















one to be the grandfather of someone else. PROLOG can 
use this general statement to answer specific questions. If 
you ask the question: 

gra ndf a ther (b ill, tom) 7 

PROLOG will attempt to answer by setting "%x = biiF' 
and ‘'%z = tom" in the definition of grandfather. This 
creates an instance of the grandfather definition of the 
following form: 

grandfather(bilLjohn) ^ 
father (bill, % y), f ather( % y, tom), 

This states that Bill is the grandfather of Tom if Bill is 
the father of a person who is the father of Tom. By the 
first two assertions, PROLOG knows that Bill is the 
father of John and John is the father of Tom. Therefore, 
PROLOG will respond with a yes. 

If you ask PROLOG to find two people such that one is 
the grandfather of the other: 

grandfather( %x, %y)7 
PROLOG will respond: 

%x = bill, %y = tom 

Nonprocedural Languages 

Most computer languages currently in use (such as 
BASIC and Pascal) are procedural: a computation is per¬ 
formed by executing a series of actions in a precise order. 
Each statement of a procedural language represents only 
one step in an algorithm. This means that the correctness 
of an individual statement cannot be determined by ex¬ 
amining the statement by itself. Instead, you must ex¬ 
amine the entire algorithm in which the statement occurs 
to determine if the statement is correct. For example, 
I = I + 2 is a typical statement in a procedural lan¬ 
guage. If you are asked to determine whether the state¬ 
ment is correct, the most you can say is that its syntax is 
correct (ie: it is a valid statement in the language). This 
does not necessarily mean that the statement is the cor¬ 


rect one to use at that particular stage of the algorithm. 
Perhaps the correct statement should be I = I * 2, You 
cannot tell without looking at the rest of the code in 
which the statement appears. 

In PROLOG, on the other hand, you can determine 
whether a statement is true by examining that statement 
only. The correctness of the PROLOG statement that 
defines grandfather can be determined independently of 
the rest of the PROLOG program. A statement in a PRO¬ 
LOG program corresponds to an entire subroutine in a 
conventional programming language. Thus PROLOG 
programs are extremely modular. PROLOG carries the 
"divide~and-conquer" approach of structured program¬ 
ming one step further, 

Another advantage of nonprocedural languages is that 
the order in which statements occur is irrelevant. Each 
PROLOG statement represents a fact, and it does not 
matter in what order PROLOG is told the facts. This 
means that you can increase the power of a program by 
adding new statements, and in most cases this does not 
require any modification of the statements that are 
already there. For example, the definition of grandfather, 
given earlier, is true, but it is only a partial definition. 
One must add the following statement to obtain a com¬ 
plete definition: 

grandfather(%x, %y) ^ 
father( %x, %z),mother{ %z, %y), 

Assume that the following assertions are also made; 

m other {j ane, a 1 ice), 
father(bill,jane). 

Now if you ask for a grandchild of Bill: 

grandfather (bill, % grandchild) 7 
PROLOG will respond: 

% grandchild = tom 

You can also find out if Bill has another grandchild by 
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BASIC 


Announcing the quick and easy way 
to write custom business applications 
.. in hours instead of weeks. 






At last, you can get a microcomputer 
business application development system 
that is designed for one purpose 
only , .. fast production of bug-free 
professfonai-looking custom business 
applications. 

“Thinks” the Way Business Thinks 

Ouic-N-Easi is the revolutionary screen- 
format-oriented application development 
system that thinks in terms of transactions, 
records and fieids. The same way business 
thinks, Quic-N-Easi expects an application 
to include custom formatted key entry. It 
lets you set up the character, field, and 
record validity checks business wants by 
merely filling in the blanks. It automatically 
signals in reaf time when errors occur 
and “explains” what is wrong In plain 
English messages you select for each 
custom application. 

Much Faster than BASIC 

QyiC’N-Easi programming is much faster 
than BASIC because the standard busi¬ 
ness applications (key input, file handling, 
and output reporting) are handled via 
pre-programmed parameter driven sub¬ 
routines. To produce finished professional 
looking custom business programs, you 
merely: 

Draw the business formats directly 
on the CRT in minutes. 

Fill in the blanks for field attributes, 
validations, tables, etc. 

rn Invoke the Ouic-N-Easi interpreter 
to check fields against tables, check 
limits, access data files, and perform 
business calculations, etc. 


E Optionally define file and output 
formats right on the screen. 


Pays for Itself in a Week 

By eliminating the coding drudgery of 
writing screen, field, file, and format 
programs in BASIC, programmers are 
free to concentrate on the unique business 
aspects of each custom application. No 
professional programmer can afford to 
deveiop one more business application 
without Quic-N-Easi, The savings are so 
significant with QuJe-N-Easi, it can actually 
pay for itself in only one week. 


Gives You Much More than a 
Screen Builder .. . the Only 
Complete Business Development 
System for Microcomputers 

Ouic-N-Easi handles the entire application 
development job from key entry to final 
output- You get everything you need, 
including detailed documentation to begin 
writing professional programs the first 
day. You get... 


H 

0 

0 

0 


A singularly capable Quic-N-Easi 
screen builder 

A comprehensive parameter driven 
Quic-N-Easl content editor 
A full Qulc-N-Easi interpreter 
language 

A complete Quic-N-Easi file 
management system with Index 
Sequential, Random, and 
Sequential File Access Method 


A complete Quic-N-Easi print format 
handler 


□ 


A detailed Quic-N-Easi reference 
manual 


0 

0 

0 


A Quic-N-Easi self-teaching guide 
A Quic-N-Easi quick reference card 
An interface to other program files 


ORDER NOW—Don’t Waste 
One More Day Coding BASIC 

Your time is too valuable to waste hours 
on end writing BASIC code. The first 
week you use Quic-N-Easi, your finished 
business programs will look better, run 
better, and return more dollars to you. 
Don't delay. Order Ouick-N-EasI today. 
Phone... 216 9eB»06a9 
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nuic- n ■ Easi ™ 

STANDARD MICROSYSTEMS iNC. 

136 GRANITE HILL COURT, LANGHORNE, PA 19047 


Pricing Infcrmation 

■ Complete Quic-N-Easi system $395 

■ Manual only $60 

■ Visa and Mastercard accepted 

■ Dealer Inquiries Invited 


Minimum System Requirements 
48K • CP/M • Z80 • Floppy Disc 

Other Disk Formats • 6" Single Density 
Vector Graphics • Micropolis Model 2 

Customized Versions • TRS80 Mod tl, 
TRS80 Mod III, APPLE, OSBORNE. 
INTERTEC, VECTOR .ZENITH 

Apple, CP/M. Intertec, Micfcpolis, and TRS80 am 
[rfldemarks of Appte Computer, Digital Research, Inlertecr 
Data Systems, Micropolis Corp., and Tandy Corp. 
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Buying new software is the pits, 
isn't it? 

You read an ad and it sounds 
terrific, so you ask around, then buy 
the manual. 

So far, so good—so you spring 
several hundred dollars for the 
package. 

And it does exactly what they 
said. But to get exactly what you 
wan t, you're going to have to change 
the way you run your business. Or 
go through so much hassle that 
you’re not sure it’s worth it. 

So you grit your teeth and suffer, 
or put it on a shelf to gather dust. 

Sounds familiar, doesn't it? 

But there is at least one known 
exception: an exceptional DBMS 
called dBASE II. 

For database fans, an offer 
you shouldn't refuse. 

dBASE II is the only high- 
oerformance relational Database 
Management System for micros. 
And it’s the only DBMS that can 
help you get the DBMS that’s right 
for you, no matter which DBMS 
you may want. Here's how: 

If you have a 48k micro with 
CP/M, send us its model number 
and the size of your drives along 
with $700 (CP/M 86 version soon— 
call if you can’t wait). 

We'll send you a copy of dBASE 11 
that you can run on your system, 
solving your problems your way, 
for 30 days. Then just send every¬ 
thing back and we’ll return your 
money, no questions asked. 

During that 30 days, you can find 
out how much a real database 
management system can do for you. 
How it will affect your operations. 
Exactly what you want done. And 
precisely how you want to do it. 

Then even if you go for some 
other system, you’ll be an informed 
buyer. 

And it never hurts to know what 
you’re doing. 


IBM just caught up. 

So can you. 

With dBASE II, you’ll get the 

same kind of system for your micro 
that IBM introduced a few months 
ago for their mainframes. 

It's a relational DBMS, and that 
makes it different from any other 
micro system you've ever seen. 

In a relational database, the data 
is organized as simple tables, with 
records as the rows and the data 
fields as the columns, much like your 
data is organized now Data rela- 
tions are logical, so that you can 
zero in on the specific information 
you want without knowing a thing 
about the pre-defined sets, pointers 
or other cumbersome structures of 
hierarchal and network DBMS's. 

And unlike file management 
systems, dBASE II gives you pro¬ 
gram and data independence. You 
can change your database structure 
without re-entering your data and 
without reprogramming, or change 
some or all of your programs with¬ 
out touching your database. And 
the same database can be used for 
any number of different applications. 

dBASE II is a stand-alone 
applications development 
system* 

You don't need an extra support 
language, because dBASE II comes 
with its own Applications Devel¬ 
opment Language [ADL). With ADL, 
you can use simple English-like 
statements to manipulate your data, 
or use built-in structured constructs 
to prepare sophisticated applica¬ 
tions packages. It's simple and easy 
to use, yet extremely powerful. 

You create a new database and 
start using it in a minute or less* 

Just type CREATE, then respond to 
system prompts to name the file and 
define the fields. Now enter the data. 

Add data to an existing database 
instantly, whether your file has 


Ashton^e 

©AshHon-Tali? 1931 


10 records or 10,000 records, by 
typing APPEND, then entering the 
information. 

UPDATE, MODIFY, JOIN and 
REPLACE whole databases or 
individual records and characters. 

Add or delete fields in your data¬ 
base structure without re-entering 
all your data. 

And with dBASE II, it's easy to 
get information out once youVe put 
the data in. 

Do automatic calculations on 
fields, records and databases with a 
few keystrokes. 

Organize months' worth of data 
in minutes with REPORT (printing 
optional), and get your reports 
today instead of tomorrow. Use 
the built-in SORT, with single or 
multiple keys* Or INDEX your 
data, then HND it in seconds, even 
with floppies. 

You can use dBASE II inter- 
acrively or store a sequence of com¬ 
mands to automate your accounting, 
billing, mailing lists or whatever 
data you have to manage. 

Youll wonder how you 
managed without it- 

dBASE II is the most powerful, 
easiest to use DBMS you can get for 
a micro. 

And instead of poring over the 
manual, you can run it hands-on, 
in-house to see exactly what it can 
do for you. Try it. 

What have you got to lose? We 
even provide the label so you can 
send it back. 

Ashton-Tate, 3600 Wilshire Blvd., 
Suite 1510, Los Angeles, CA 90010. 
(213) 666-4409. 
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typing ?. Now PROLOG will responds 
% grandchild = alice 

If you ask whether Bill has other grandchildren besides 
Tom and Alice by typing 7 once more, PROLOG will re¬ 
spond with a no. 

The two partial definitions for grandfather can be com¬ 
bined into one statement: 

grandfather( %x, %y) — father(%x, 

(father( %z, %y);mother( %z, %y)). 

The semicolon between "father(%z,%y)" and "mother 
(%z,%y)" means that one or the other must be true. 

A term can have any number of arguments. To say 
that Alice is pretty, you would type: 

pretty (alice). 

Now you can ask PROLOG to find a pretty grandchild of 
Bill, as follows- 

grandfather{bill, % grandchild), pretty{ % grandchild)? 
to which PROLOG will respond: 

% grandchild = alice 


How PROLOG Works 

To use PROLOG you do not need to know how it ac¬ 
tually arrives at its answers. If you have specified all the 
required information, PROLOG will find the answer as if 
by magic. However, it is interesting to know how it goes 
about coming up with a solution. 

Basically PROLOG attempts to solve goals from left to 
right. For a given goal, PROLOG attempts to find a state¬ 
ment whose first term (the only term in an assertion; the 
term to the left of the ^ in a clause) can be made to 
match the goal. It then attempts to solve the subgoals of 
that statement. Of course, if the statement is an assertion, 
there are no subgoals. If the subgoals can be solved, 
PROLOG then proceeds to the next goal. If one of the 
subgoals cannot be solved, PROLOG backtracks and 
tries to find another statement whose head term matches 
the goal. If there are no untried statements left, PROLOG 
realizes it cannot solve this particular goal. 

This does not necessarily mean there is no solution to 
your original question. If the goal PROLOG is working 
on is actually a subgoal of one of your original goals, 
there may be an alternate solution of the original goal 
that does not involve the failed subgoaL PROLOG will 
backtrack further and try to find an alternate solution; it 
gives up only when it can find no solution to any of your 
original goals. 

Let us examine in more detail how PROLOG works. 


Listing 1: Assertions tfiaf specify the environment. PROLOG attempts to answer questions based on facts and relations that it 
knows, stated in special syntax. Questions are broken into goals to be achieved from left to right. 

father(bill,john), 
fatherf john, tom). 
father{bill,j ane). 
mother(jane,alice), 

grandmother( %x, %y) <- father ( %x, %y ),( father( %2,%y);mother( %E,%y)). 
pretty( alice) * 



McGraw-Hill B oojis tcMC 
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The Only Book That Is Machine Specific in 
Teaching Pascal on the Apple 

APPLE-PASCAL 

by Peckham and Luehrmann 

* Teaches the total beginner to become competent 
in programming in Pascal 

• Offers concrete experiences in creating, running 
and debugging actuai programs in Pascal 

This handS“On guide will teach you about the editor, the 
operating system commands, even the keyboard layout 
and labels of the Apple computer 384 pp. $13.95 


McGraw-Hill Bookstore 

1221 Avenue of the Americas 
N.Y,N,Y 10020 

Please send me- 
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_^copies of 
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4 New Games From Hidden 
In the SARGON Tradition! 


New! KLONDIKE 2000 

(Trackman) A Space Age Treasure Hunt! 
An exciting new game of fabuJous 
treasures, hidden caves and dangerous 
robots! The object: to become the richest 
player. Finding the gold is only half the 
battle... the other half is keeping it. You'll 
need robots to guard your fortune. How 
do you make a robot your ally? Simple - 
feed it more power chips than its previous 
owner did, or you can overcome the 
enemy with robots you have already won. 
For one to four players. 

*1020% Apple H DUk. $24.95 

New! TRS-80 GALAXY OF 
GAMES 

(Savolaine, Dilley and Wilkersonj 4 For the 
Fun Of It! Choose from four chaOenging 
games and enjoy hours of fun! 

HANGMAN-a word game enthusiasts will 
love this computerized classic that features 
excellent graphics! ONE ARM BANDIT- 
brings sbt machine excitement into your 
own home. SKUNK -a unique dice game 
with special sound effects, JACKS-a card 
game to play with the computer or your 
friends; trade high cards for bw cards and 
compete for the lowest point total. 

^09903, TRS‘80 Models I nnd Ifl, 
114,95 



Hayden Book Co., Inc. 

50 Essex St. Rochelle Park, NJ 07662 
Please send me the software checked. 
Residents of NJ and CA must add sales 
tax. Name of Individual ordering must be 
filled in. Offer good in US only. Payment 
must accompany orders from P.O. Box 
numbers. 

□ Enclosed is my check or money order. 

□ Please bill to my Master Card or 

VISA account ^ __ 


Interhank ^ 

Expiration Date 

□ 01209 

□ 03440 

□ 03404 

□ 03444 

□ 03408 

□ 03484 

□ 03409 

□ 07403 

□ 03410 

□ 09809 

□ 03414 

□ 09903 

□ 03418 


Name 



Address__ 

City/State/Zip __ 

' B 11/8D009 



SARGON II 

(Spracldens) The first great computer 
Chess program! '‘We are impressed with 
the program's speed, its opening book, 
and Its much improved end game. . . Save 
your money and buy SARGON II. ..'30 
Software Critique. 7 levels of play, and 
levels 0'3 in tournament time. It has 
randomized opening book for all levels 
through three moves. Special hint mode 
included at all levels except 0 will suggest a 
good (but not necessarily the best!) move 
you can next make. 

^03404, Apple U; 

*03410, OSI CIP; 

“1 *0341$, mS-SO Mitdeis i and III; 

*03440, OSI C4P; 
each tape $29.95 

*03408, TRS-80 Level 11 Disk; 
*03409, Apple U Disk; 

*03414, OSI CIP Disk; 

*03444, OSI C4P Disk; 

’^03434, OSJ C8P Disk; 
each dish, 434. 95 

Available at 
your local 
computer store! 


New! TETRAD 

(Hess) Now try a 3-dimensional Tk: Tac 
Toe and enjoy beautiful color, surprising 
sound and a choice of 3 levels of difficulty! 
A real challenge that allows 76 winning 
combinations. Tetrad adds a new 
dimension to a familiar game, as you battle 
the computer to get 4 in a row in any 
direction. 

*09809, Apple 11 Disk, $19.95 

New! MIND THRUST 

(Sackson and Wazaney) Match wits with 
the computer! Be the first to complete a 
chain across the board. Switch sides at any 
time and control your opponent's pieces as 
he controls yours. 

^^^07403, THS-SO Tape, 416.95 


Soon to be 
available 


CHAMPIONSHIP GOLF 
ALIBI 

STAR TRADERS 
ASTEROID BLASTER 
QUICK SILVER/CRAZY COURSE 
WORD SOLITAIRE 


Other Hayden 
Gameware. .. 


REVERSAL (Apple II) 
BLACKJACK MASTER 
(TRS-80 Level II; Apple Version 
Sooti to be Available) 

BATTER UP!! A Microbaseball 
Game (TRS-80 Level II) 
GRIDIRON: A Microfootball 
Game (TRS-80 Level II) 


For Orders, Inquiries and Technical Support Call Toll Free 



800 - 631-0856 



50 Essex Street, Rochelle Park, NJ 07662 


Company, Inc. 
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*ATTENTION ALL APPLE USERS* 



(602) 998-9411 


Desert Computer announces a new online software 
order service available 24 hours a day. Our complete 
catalog and order information are available on this 
system and on the Source. On the Source use mail to 
TCH860 to order and use >BASIC (11)TCH860>READ 
to view the catalog. Our system can be reached at the 
number above. If you do not have a modem you can send 
a sase to the address below or use the reader service 
number. We carry nationally known brands at discount 
prices. 

Take the BYTE out of Software Cost 

DESERT COMPUTER P.O.BOX 4841 SCOTTSDALE, AZ 85261 


Components Express, Inc. 

"Have you Kissed your computer lately?" 
1380E. Edinger. UrtitCC Santa Ana. CA 92705(714)558-3972 


BROAD BAND MICROWAVE 
RECEIVER SYSTEM 
1.8GHZ to 2.4 GHZ 


With built-in-converter to channel 
2, 3, or 4 of any standard TV set. 

RANGE: Line of sight to 250 rriMes 

SCOPE: Will feceive within the frequency band trom satelites, primary 
nnicrowave stations, and repeater microwave booster 
stations 

CONTENTS: Packaged in 19'>cl9'x4 1/2” corrugated carton complete 
with: 

• 24" Dish • 300 Ohm to 75 Ohm Adapter 

• Feed-Horn Receiver * 750 Ohm to 300 Ohm Adapter 

• Mounting Bracket • 60 Feet Coax Cable with Connectors 

• Mounting Cfamp * 3 Feel Coax Cable with Connectors 

• Instructions 

warranty. 

180 days for all factory defects and electronic failures for normaf 
useage and handling. Defective sub assemblies will be replaced 
with new or re-manufactured sub assembly on a 48 hour exchange 
guarantee. 

This system is not a kit and reQUires no addilional devices or egulpmenl olhar than 
a TVseUonlace m operation DEALER INQUIRIES INVITED. 


Assume that the statements in listing 1 have been made. 
Now assume that PROLOG is asked this question: 

grandfather {bill, %grandchild), pretty(% grande hi Id)? 

Because PROLOG attempts to answer questions by 
solving goals one at a time from left to right, it will first 
attempt to solve ''grandfather(bill, %grandchiid)". It 
searches for a clause whose first term is grandfather. 
There is only one clause whose head term is grandfather, 
so PROLOG tries to match "grandfather (bill, % grand¬ 
child)" with "grandfather(%x, %y)", A match can be 
made by setting "%x = biirand"%y ^ %grandchi!d". 
This substitution is applied to the subgoals of that state¬ 
ment, which may be expanded to: 

father(bill, %z),(father(%z, %grandchild); 
mother( %z, %grandchild)) 

PROLOG now attempts to solve "father{bilL 
The first three statements have father as a head term, so 
PROLOG tries them one after the other. The first state¬ 
ment matches if "%z ^ john"; it is an assertion and has 
no subgoals. Therefore, PROLOG can proceed to the 
next goal in the expanded statement. Here there is a 
choice between "father(john, %grandchild)'' and 
' mother(john, %grandchild)". PROLOG attempts to 
solve the first alternative. It tries to match 
"father(john,%grandchild)" with the first given state¬ 
ment, but fails because the first arguments do not match. 
It then tries the second statement, and this time succeeds 
with the substitution "%grandchild = tom". 

Now all the goals of the expanded statement have been 
satisfied, so PROLOG attempts to solve the last goal of 
the original question. Since "%grandchild = tom", the 
goal is "pretty{tom)". There is only one clause whose 
head term is "pretty", but "pretty(tom)" does not match 
"pretty (alice)". At this point, PROLOG backtracks to 
the last place where there was a choice—between 
"father(john,%grandchild)" and "mother(john, %grand- 
child)"— and selects the alternate choice: "(mother(john, 
% grandchild)". This choice does not work either because 
the fourth statement is the only one whose head is 
"mother" and "mother(john, grandchild)" cannot 
match "mother(jane,a]ice)". 

So PROLOG backtracks further and tries to solve the 
first goal of the expanded statement again. 

First, it tries to match "father(bill, %z)" with the second 
statement but fails. Then it tries to match "father 
(bill,%z)" with the third statement, and this time suc¬ 
ceeds by setting "%z = jane". Now PROLOG attempts 
to solve the second part of the expanded statement, 
which is a choice between "fa ther(jane, % grandchild)" 
and "mother(jane, %grandchiid)". Once again PROLOG 
attempts to solve "fatherfjane, %grandchild)" first but 
fails. Then it attempts to solve "mo ther (j ane, % grand¬ 
child)". This time it succeeds by matching "mother 
(jane, %grandchild)" and setting "%grandchild = alice". 




only 

$295.0 
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PROLOG now tries to solve the last goal in the original 
question, which is now "'pretty(alice)"* This goal matches 
the sixth statement, so grandchild — alice" is an 
answer to the original question* 

Controlling Robots 

Now consider how a PROLOG program could be used 
to control a robot. Assume that a human and a robot are 
inside a rocket that has landed on the surface of a planet* 
The rocket has an airlock. On the planet there is a 
building that contains rocket fuel. There is also a cave 
with a key to the building. The cave also contains gold. 
The robot is able to lift the key, the fuel, or the gold (but 
it cannot lift the rocket). This situation can be described 
in PROLOG as shown in listing 2. 

The statements in listing 2 represent the state of the 
robot's environment* As the robot interacts with the en¬ 
vironment, some of the statements may cease to be true. 
To keep the description of the environment up to date 
you must have a way to delete statements no longer true, 
PROLOG provides a built-in function, called delete, to 
eliminate specified statements; another built-in function, 
called assert, can be used to add statements. 

Now you can specify commands for the robot to at¬ 
tempt to obey. The first command will make the robot 
fetch an object to a specified place (see listing 3a)* 

The first subgoal, "inside(%object,% place)'', checks to 
see if the object is already where you want it. h it is, the 
robot does not need to do anything. If it isn't, the robot 
must pick up the object, move to the required place and 
drop it. Note that the terms ''pickup( % object)", "moveto 
(%place)", and "drop(%object)" have been grouped 
together within parentheses to show that the semicolon 
operator applies to all of them. 

In order for the robot to pick up an object (see listing 
3b), the object must be liftable* The robot must move to 
the place where the object is in order to pick it up. As¬ 
suming that the robot can carry only one thing at a time, 
it must be empty-handed when it picks up an object. 


Listing 2: Hypothetical environment found in a simulated space 
expedition. Through a series of commands specified in listing 3. 
a robot can be made to perform complex tasks, such as exiting 
the craft, and finding and re fuming with fuel—all with a simple 
instruction from the user. 

inside(human,rocket)• 
inside(robot,rocket)* 
inside(fuel,building), 
inside(key,cave). 
inside(gold,cave). 
entranee{airlock,rocket). 
entranee(door,building)* 
entrance(hole,cave)* 
closedC airlock), 
closed(door). 
liftable(key)• 
liftable(fuel), 
liftable(gold), 
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Listing 3: Fundamental commands built to control the hypothetical robot. In each case^ the commands are constructed of goals and 
subgoals that are either basic enough far the robot to perform directly or are further broken into subgoals. 

3a 

fetch( %ob ject, %place )<- inside( %object, %place); 

(pic)cup( %object) ,moveto( %place ) ,drop{ %object)). 

3b 

pickup( %object) <- liftableC %object), 

inside( %object, %place ),moveto( %place ), 
emptyhanded,assert(holding{%object)). 


3 c 

emptyhanded <- (holding( %object ),drop( %object) );true. 


3d 

drop(%object) <- delete{holding(%object)). 


3e 

moveto(%place)<- inside(robot,%place); 

(inside(robot,%place2),leave (%place2),enter(%place)); 
(outside(robot),enter(%place)). 

3f 

leave( %place ) <- entrance( %x, %place ), {( closed( %x), open{ %k )); true ), 

delete{ inside( robot,%placG),assert{outside(robot)), 

((holding(%objGCt),delete(insideC %object,%place)), 
assert{outside( %object)))^true). 

enter(%place)<- entrance(%Xf %place),((closed(%x),open(%x));true ), 

delete(outside{robot)) ,assert{inside(robot,%place)), 

{(hoiaing(%object),delete{outside(%object)), 
assert(inside(%object,%place)));true)• 


3g 

open{ door ) <- ( holding( key ); ( inside( key, %place ), pickup(key ), leave( %place ) ) ), 
delete(closed(door)). 


Finally, you must assert that the robot is now holding the 
object. 

In order to be empty-handed, the robot must drop 
whatever it is holding (see listing 3 g). If it is not holding 
anything, it is already empty-handed, so the built-in true 
function (which always succeeds) is executed. 

When the robot drops something, you must delete the 
statement that says it is holding the object {see listing 3d). 

Depending on where the robot is located initially, there 
are three possible actions that the robot must perform to 
move to a specified place (see listing 3e). 

• If it is already at the specified place, it does not need to 
do anything, 

• If it is inside some other place, it must leave that place 
and enter the specified place. 

• If it is already outside, it must enter the specified place. 

To leave a place (see listing 3f), if the entrance is 
closed, the robot must open the entrance* You must also 
remember to delete the fact that the robot is inside the 


place, and assert that the robot is now outside. If the 
robot is holding something, you must assert that the ob¬ 
ject also moves outside. Entering a place is accomplished 
similarly. To open the door to the building, the robot 
must either be holding the key or it must pick up the key 
(see listing 3g), Assume the robot can open the rocket's 
airlock a u toma t icaJiy: 

open(airlock — delete(closed(airlock)). 

Now you can order the robot to fetch the gold to the 
rocket with the command: 

fetch(gold,rocket)? 

The robot will leave the rocket, enter the cave, pick up 
the gold, and return to the rocket. If you ask the robot to 
fetch the fuel from the building by typing: 

fetch(fuel,rocket)? 
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the robot will leave the rocket and try to enter the 
building- To do this it needs the key, so it will go to the 
cave to get it* Once it is in the building, it will drop the 
key and pick up the fuel. Finally, it will return to the 
rocket with the fuel. At this point, the PROLOG state¬ 
ments describing the "environment" will be as shown in 
listing 4. Note that the airlock and the door to the 
building are left open because the robot did not bother to 
dose them. 

This robot is not very bright. If, starting with the initial 
situation, for instance, you ask the robot to move the 
gold from the cave to the building (fetch(gold, 
building)?), it will go to the cave, pick up the gold, and 
go to the building. At this point the robot realizes it needs 
the key to open the door, so it returns to the cave to get 
the key. Since it can carry only one thing at a time, it 
drops the gold and picks up the key. It then returns to the 
door, opens it, and enters the building. It now thinks it 
has succeeded in moving the gold to the building, but the 
gold is still sitting in the cave where the robot dropped it. 
This problem is caused by the fact the robot may undo 
part of the overall goal by backtracking to accomplish a 
subgoaL 

A Modest Proposal 

It would not be too difficult to make the robot in¬ 
telligent enough to handle the above problem. But in¬ 
stead of making the robot more intelligent, let's give it 
some "consciousness." Any robot worth its positronic 
brain must obey the three laws of robotics as postulated 
by Isaac Asimov {see reference 1). These laws are: 

1. A robot may not injure a human being or, through in¬ 
action, allow a human being to come to harm. 

2. A robot must obey orders given it by human beings 
except where such orders would conflict with the first 
law. 

3. A robot must protect its own existence as long as such 
protection does not conflict with the first or second law. 

In order to obey these laws, a robot must not simply obey 
commands blindly. It must first determine whether it can 
perform the command without violating the laws. 


Listing 4: Status of the hypothetical space expeditions environ¬ 
ment after the robot has accomplished its tasks. 

insldeChuman,rocket), 
inside(robot,rocket)• 
inslde(fuel,rocket) * 
inside(gold,rocket) * 
inside( key,building ) * 
entrace(airlock,rocket). 
entrance(door,building) * 
entrance(hole,cave). 
liftable( key). 
liftable(fuel). 
liftable(gold)* 
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Listing 5: Asimovas three rules of robotics as implemented in PROLOG. These rules allow the robot to protect humans by shooting 
aliens, and even by injuring itself, should the situation warrant. The application of the **mini-interpretef * obey makes this a simple 
proposition for PROLOG. 

obey( ( %p, %s )) <- i, obey( %p), obey( %s ), 
obey( ( %p; %s )) <- I, obey( %p); obey( %s ) * 

obeyC %goal) clause(%goal,%subgoals),protect(human),protect(robot), 
obeyC %3ubgoals ) ^I * 

protect( %x)<- (in_danger( %x,%danger),eliminate{%danger ) );true. 
in_danger(%x,alien) <- not(injured(alien)),inside(alien,%place ), 

inside{%x,%place), 

eliminate(%danger) <- shoot(%danger) * 

shoot(%x)%x<>human,inside(%x,%place),moveto(%place),assert(injured(%x)). 


This is easy to do in PROLOG (statements in listing 5 
are explained individually below). Rather than issuing a 
command such as fetch (fuel, rocket)?" you must now 
tell the robot to: 

obey (fetch(fuel, rocket) )7 

"Obey" is a "mini-interpreter" for PROLOG that checks 
to see whether the human or the robot needs protecting 
before executing the subgoals associated with a goaL 
(Comments in PROLOG are surrounded by /* and */,) 
For example: 

/• If a command consists of two subcommands^ 
execute them one after the other*/ 

obey((%p, %s)) — [,obey(%p),obey(%s). 

The exclamation point is a signal to PROLOG that if 
backtracking causes a return to that point, then the 
parent goal should be failed immediately, rather than try¬ 
ing to find another solution. This is used here to insure 
that "obey" does not introduce any extra backtracking, 

/* If the command consists of a choice between 
two commands, execute one or the other of them */ 

obey((%p;%s)) — I,obey(%p);obey{%s)* 

If there is only one command and also a statement that 
matches it, protect the human and robot and then execute 
the subgoals associated with the goal. Note that clause is 
a built-in function, "Ciause( % goal, % subgoals)" will 
return the subgoals associated with a goal): 

obey(%goal) — clause(%goal, % subgoals), 
protect(human),protect(robot), obey (% subgoals), I. 

/* If the command is a built-in function, execute it */ 
obey(%p) — %p,L 

protect(%x) (in_danger(%x, % danger), 

eliminate( % danger)); true. 

Now let there be an alien in the building who, as long as 
he is not injured, will attempt to injure anything in the 
same place as he is: 


inside! alien, building), 

in_„danger(%x,alien) — not(injured(alien)), 
inside(alien, % place), inside( %x,place). 

Assume also that the robot has a phasor and will use it to 
eliminate danger: 

eliminate! % danger) — shoot(% danger). 

Anything that is shot is injured. However, under no cir¬ 
cumstances will the robot shoot a human: 

5hoot(%x) — %x <> human,inside!%x,%place), 
moveto(% place), assert(injured(%x)). 

Now if you tell the robot the fetch the fuel to the 
rocket: 

obey (f e tch (fuel, rocke t)) 7 

the robot enters the building and shoots the alien in order 
to protect itself. The robot then carries the fuel to the 
rocket. If you ask the robot to shoot the human: 

obey (shoo t)human)) ? 

the robot will not obey because that would violate the 
first law. However, if you ask the robot to shoot itself: 

obey(shoot)robot))? 

it will do so because the second law of robotics takes 
precedence over the third, 

I hope that this brief introduction has given you an in¬ 
dication of the simplicity and power of nonprocedural 
languages such as PROLOG, Such languages may repre¬ 
sent the next step in the evolution of programming lan¬ 
guages, ■ 
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PS—A FORTH-Like Threaded 
Language, Part 2 


Valo G Motalygo 
1091 Tanland Dr, #204 
Palo Alto CA 94303 


Last month, we began the definition of a language 
called PS that has its roots in the threaded language 
FORTH. PS was designed to overcome some of the 
limitations of FORTH: in particular, its awkward ap¬ 
proach to assembly-language definitions and its inability 
to accept forward references (ie: references to words that 
have not yet been defined). We looked at the overall 
structure of the PS interpreter/compiler and defined a 
few words. Now we will look at how PS behaves. 


PS Syntax 

PS, like FORTH, uses punctmtion in some of its words, 
which makes representing them 'n text a difficult problem. 
To decrease the chance of confusion while trying not to clut¬ 
ter text unnecessarily, we will sparingly use braces, {}, to 
isolate the character string within as a PS word or phrase. 
Braces will he used only under the followmg situations: 

• when the material being quoted is a phrase of PS words (eg: 
[ 26 LOAD } orf 3 5 + } ; 

•with the PS words { , } (comma), { } (colon), { ; } 

(semicolon), { ! } (exclamation point), { ' } (single quote 
mark), { " } (double quote mark), { / } (left bracket), and 
{ / } (right bracket) 

• with any word using the above punctuation marks (eg: 

{ P 

All other PS words will be set apart by a space on either 
side of the word. So, in this article, braces will always signal 
a PS word or phrase. The braces are not part of the word or 
phrase, and PS words will never use braces within the body 
of a figure or listing .... GW 


An Example of PS Programming 
With the information from part 1 of this article, we can 
encode a low-level program as a series of byte constants, 
mixed with names of variables, arrays, strings, labels, 
and some auxiliary words. PS words are given, followed 
by an explanation of their effect: 


(Sets execute mode to construct machine-language in¬ 
structions.) 

ORIGIN 1111 

(Starts compilation from the hexadecimal memory 
location 1111.) 

BCONST LDA # AD 

(Defines instruction "load accumulator from memory, 
direct addressing mode"' as the hexadecimal constant 
AD.) 

BCONST STA § 8D 

(Defines instruction "store accumulator in memory, 
direct addressing mode" as the hexadecimal constant 
8D.) 

VAR SOURCE 021 

(Defines a 16-bit variable called SOURCE containing 
the value hexadecimal 21 after compilation.) 


About the Author 

Vii/o G Molfl/ygo IS an the staff of Ramtek Carp, and is currently 
working on an implenrentation of PS. 
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ARRAY DESTINATION 0100 

{Defines an array called DESTINATION; it occupies 
hexadecimal 100 (decimal 256) bytes, 

(The effect of the above code is shown in table la,) 

ORIGIN 2222 

LABEL DO.SOMETHING 

LDA SOURCE 

(LDA compiles the hexadecimal constant AD into 
location 2222, and SOURCE pushes the address of the 
variable into location 2223J 

STA DESTINATION 04 -E 

(STA compiles the constant 8D into location 2224; the 
rest of the phrase pushes the address of the first ele¬ 
ment of the array onto the stack and adds 4 to it. Thus, 
the instruction code followed by the necessary address 
is compiled-) 


] 

{Sets compile mode,) 

SOURCE @ 0 - IF SOURCE CONTENT IS 
ZERO" ELSE - > DO.SOMETHING ENDIF 
(At run time, this part of the program checks the con¬ 
tents of the variable SOURCE and jumps to the label 
DO.SOMETHING if the contents are nonzero. Other¬ 
wise, the message "SOURCE CONTENT IS ZERO" is 
displayed and execution continues. See the following 
section on control structures and the glossary defini¬ 
tion of the PS word — > , pronounced "jump to.") 

I 

{Sets execute mode.) 

RTS 


(la) 

Compiled Code 


Address 



Dictionary 

(Hexadecimal) 

Contents 

of Defined Words 

1111 

JSR PSH8 

name: 

LDA 

1114 

AD (hexadecimal) 

value: 

1111 

1115 

JSR PSH8 

name: 

STA 

1118 

8D (hexadecpmal) 

value: 

1115 

1119 

JSR PSHA 

name: 

SOURCE 

me 

0021 (hexadecimai) 

value: 

1119 

111E 

JSR PSHA 

name: 

DESTINATION 



vaiue: 

IHE 

112M220 

space for the array 

name: 

DO.SOMETHiNG 


DESTINATiON 

value: 

2222 






V^' 








(Ih) 


2222 AD {LDA instruction code) 

2223 111C (address of variable SOURCE) 

2225 8D (STA instruction code) 

2226 1125 (address of the array DESTfNATION + 4) 

2228 JSR SOURCE (SOURCE stands for 1119) 

222C JSR @ 

222 F JSR PSHN 

2232 0000 (to be pushed at execution time) 

2234 JSR = 

2237 JSR lENOT 

223A 2259 (address of the false path) 

223C JSR TYPE.STRING 

223F 16 (byte count of the following string ^ 22 decimal) 

2240 -2255 ASCII for ' SOURCE CONTENT IS ZERO”) 

2256 JMP 225C (address of the code after ENDIF) 

2259 JMP DO.SOMETHfNG (DO.SOMETHING stands for 2222) 

225C 60 (RTS instruction code) 


Table 1: The representation in memory of some PS code 
from the beginning of this article. Table la shows the 
representation of two I-hyte constants^ LDA and STA, the 
variable SOURCE, and the 256-byte array DESTINATION. 
PSHS, PSHA, PSHN, and = are labels to the PS words 
of the same name (defined in the PS glossary at the end of 
this article). Table Ih shows the representation of the word 
DO.SOMETHING. 
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(''Retum-from-subroutine" instruction is compiled.) 

(The effect of the above words is shown in table lb J 

Stack operations and control structures can now be 
easily used in a low-level program* You need only switch 
to the compile mode before the high-level part of the 
definition and switch back to the execute mode after¬ 
ward, since the computer instructions and addresses are 
compiled while in execute mode. This is the principal 
benefit of identifying the code area with the parameter 
stack: in the execute mode, you can generate object code 
directly, instead of being at the mercy of the compiler* 

When PS hits DO.SOMETHING in the execute mode, 
it calls the subroutine at hexadecimal address 2222; when 
the routine beginning at hexadecimal 2222 ends with an 
RTS (retum-from-subroutine) instruction, control is 
returned to the text interpreter* If PS hits 
DO.SOMETHING in compile mode, it compiles JSR 
2222 and increments the code pointer by 3. 

Control Structures 

Any system with some versatility must support condi¬ 
tional and iterative execution of code segments. The stack 
is a handy tool to pass parameters such as data or ad¬ 
dresses, and it can also be used to pass the result of a con¬ 
dition test. The FORTH convention is to push zero (0000) 
onto the top of the stack if a condition is false and 
nonzero if it is true* 

PS's primary conditional word is IF, which checks the 
top of the parameter stack for a true (nonzero) value. If 
the value is nonzero, the part of the program after IF is 
executed. Otherwise, control jumps over this section of 
the program* To mark the part of the program to jump to 
if the flag is false, the word ENDIF is used, which stores 
the jump address at compilation time in a location dir¬ 
ectly after IF, 

The words IF and ENDIF are used as: 

< check top-of‘Stack > IF <code executed if top is true 

(nonzero) > 

ENDIF 

<additionaI code> 

If both true and false paths are required, the word 
ELSE may be added: 

< check top-of-stack> IF <code executed if top is true 

(nonzero) > 

ELSE < code executed if top is 

false (zero)> 

ENDIF 

<additional code> 

At compilation time, ELSE stores the address of its 
false-branch code directly after IF and informs ENDIF 
where to compile the address of the additional code (that 
is, as the address field of a JMP instruction at the end of 
the true-branch code)* In the example compilation of an 
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( IF ELSE THEN ( construct in table lb, the code 
from hexadecimal 223C through 2255 is the true-branch 
code, the code from 2259 through 225B is the false- 
branch code, the constant at 223A points to the false- 
branch code, and the JMP instruction and constant at 
2256 through 2258 cause the true-branch code to jump to 
the additional code past the ENDIF , 

For example, the following program: 

KEY DUP 030 < OVER 039 > OR IF NON¬ 
NUMBER KEY" ELSE NUMBER KEY" ENDIF 

displays the message "NON-NUMBER KEY" if the ASCII 
code of the key pressed is less than hexadecimal 030 (the 
code of "0") or greater than hexadecimal 039 {the code of 
"9"). Otherwise, the message "NUMBER KEY" is 
displayed. 

To repeat part of the program until a true flag is left on 
top of the stack, the words BEGIN and UNTIL can be 
used. For example: 

BEGIN KEY 30 = UNTIL 
loops until a zero is typed. 

We can introduce all the other control structures used 
in FORTH, The possible implementation of the control 
structures in PS is described in more detail in the glossary 
definitions of IF , ELSE , ENDIF , BEGIN , UNTIL , 
AGAIN , DO , and LOOP , The computer stack is used 
at compilation time to pass data from the first conditional 
word to the following one. The computer stack is also 
used for loop control at run time. 

1/ had some questions whether the above control con¬ 
structs could be used in the definition of assembl}/- 
language definitions. According to the author, *'The 
special words I BEGIN ... AGAIN ] are used in exactly 
the same way as in high-level definitions. 

[ IF ELSE ... ENDIF \ or { DO ... LOOP \ can 
also be used as in high-level definitions if the code before 
IF or DO pushes the result of a cqmparison or loop limits, 
respectively, onto the parameter stack at run time/' 

High-Level Programming in PS 

A high-level program is constructed from the stack 
operations and previously defined words. 

In general, to define a new word, we must switch to the 
compile mode and resolve forward references, if 
necessary. If the word to be defined was not referred to 
before, a new dictionary entry is made, setting the type of 
the word to "defined" and setting V {the dictionary 
entry's value field) equal to the current code pointer* 

To make sure that the control structures in the defini¬ 
tion of a new word are used properly, we also might want 
to clear the IF counter to zero {see the glossary definitions 
of the control structures). To do that, we can start a high- 
level definition with: 

I LABEL <name> 0 IF-COUNTER Cl 
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or we can introduce a separate word for starting high- 
level definitions* The FORTH word colon ([ : j) is used 
for this function* 

In general, we need to end a highdevel definition with 
an RTS instruction in order to use a high-level word as a 
subroutine. We can also verify that the control structures 
used in the high-level definition are balanced—that is, for 
every IF there is an ENDIF and vice versa. It is also a 
good idea to end by switching to the execute mode so 
some auxiliary actions can be performed between high- 
level definitions. A special word represented by the 
semicolon (| ; j) does all that. For example, in: 


: TWO*PLUS*TWO 02 02 + ; 

the word ] : ) creates a new dictionary entry for the 
word TWO,PLUS,TWO with its T (type) entry in the 
dictionary equal to "defined" and its V (value) entry 
equal to xxxx where xxxx is the address of the compiled 
code. The definition for TWO.PLUS.TWO looks like 
this: 

JSR PSHN 
0002 

JSR PSHN 
0002 
JSR 
RTS 
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where JSR and RTS represent machine-instruction codes, 
PSHN and represent the addresses of the subroutines 
PSHN and + , and RTS is compiled by the word { ; ). 

The word [ : j is not special, for it is executed in ex¬ 
ecute mode, and 1 ; ) is special, since it must be executed 
while in compile mode. 

To define a special word, we could simply set the type 
of the most recently defined word to "speciaL" But it is 
better to have a separate word similar to | : j to prevent 
forward references to special words. Indeed, it does not 
make sense to refer to an undefined special word, because 
special words are executed immediately whenever they 
are hit by the PS* For example, the special words j [ ) 
(set execute mode) and { ] } (set compile mode) can be 
defined as follows: 

( 00MODE,aAGC! ; 

:: I 01 MODE.FLAG Cl ; 

where :: is a word that denotes the beginning of a special 
word definition and MODE.FLAG is a variable checked 
by the text interpreter every time a new word Is read from 
the text. 

Conclusions 

The main purpose of this article is to attract attention 
to FORTH and some problems that are not clearly solved 
in FORTH* 

The solutions outlined here can be used to design new 
general-purpose programming systems* A problem- 
oriented system could be based on a general-purpose one 
and still retain all its capabilities. 

Hardware designers could also benefit from FORTH 
concepts. If an instruction set included stack operations 
such as DUP , + , @ , and { ! ), programming efforts 
would be drastically reduced because it is nicer to work 
with the stack data than to do nit-picking with registers* 
Furthermore, the size of an operating system and its ap¬ 
plications would be significantly reduced because 1-byte 
instruction codes could replace 3-byte calls to subroutines 
responsible for basic data processing like arithmetic, 
logic, fetch/store, and input/output operations. 

The essential differences between PS and FORTH are 
that PS generates object codes (all PS words are machine- 
language subroutines), allows forward references, allows 
jumps to labels, and allows stack operations and high- 
level words to be used in the low-level code. Structurally, 
the PS dictionary is separate from the code. PS uses the 
free memory as a parameter stack and uses the computer 
stack for compilation of the control structures and for 
loop control. 

The common features of PS and FORTH are use of the 
dictionary, stack operations, control structures, and the 
same notation for most auxiliary words, 

PS's assembler is actually a set of byte constants that 
represents the instruction set of the computer. This 
feature significantly increases portability of the system 
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and facilitates cross-compilation of programs written in 

PS. 

It is difficult to think of a simpier general-purpose 
system than PS. It is actually an improved assembly 
language facilitating usage of the hardware capabilities. 
The main advantage of multilevel software is that, while 
equally convenient and portable as high-level software, it 
benefits from all the hardware potential. The more 
sophisticated the hardware, the more interesting the 
things that can be done with it. My experience with 
FORTH shows that software-hardware relations should 
be as tight as possible. (An interesting example of a 
system (E-machine) with a distributed short-term 
memory, in which hardware is actually inseparable from 
software, is described by Victor Eliashberg In "The con¬ 
cept of E-machine and the problem of context-dependent 
behaviour," TXU 40-302 US Copyright Office, 1950, 
pages 101 to 112. )■ 
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PS Glossary 

The glossary consists of two parts: stack operations and 
auxiliary words. The words in the first part are equivalent to 
their counterparts in FORTH; they are provided for readers 
not familiar with FORTH. 

The notation used in some definitions should be inter¬ 
preted similariy to the following example: "nl ri2 — n3" 
means "before the word is executed, i\2 is or* top of the stack 
and T\1 is immediately below it; after the word is executed, 
both nl and n2 have been replaced by n3. " f values nl, 
n2, and n3 are 16-bit data.) This notation says nothing about 
what (if anything) is under these entries on the stack. 

Stack Operations 

DUP — Duplicates the 16-bit number on top of the 
parameter stack. 
nl ^ nl nl 

DROP — Drops the number from the top of the stack, 
nl (empty) 

SWAP — Exchanges the top two numbers orr the stack, 
nl n2 n2 nl 

OVER — Places the copy of the second number onto the top 
of the parameter stack. 
nl n2 -- nl n2 nl 

ROT — Rotates the top three numbers, placing the third ortje 

onto the top. 

nl n2 n3 n2 n3 nl 

+ (add) — nl ii2 n3/ where n3 = nl +■ n2. 

Continued on puge 406 
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Continued from page 405: 

— (stibb-act), * (multiply), and / (divide) — nl ii2 — n3, 
analogous to the word + , above. 

AND (logical — nl n2 “* n3, where n3 is bitwise 

logical “and*’ of nl and n2. 

OR (logical “or") nl n2 — n3, where n3 is the bitwise 
logical ‘or’ of nl and n2. 

NOT (logical "not") ““ nl — n2, where n2 is the one*s com¬ 
plement of nl, 

= (equals) — nl n2 — f, where f is 0001 if nl ^ n2. or 0000 
otherwise. 

> (greater than) — nl n2 — f, where f is 0001 if nl > 02, or 
0000 otherwise. 

< (less than) — nl n2 — f, where f is 0001 if nl < n2, or 
0000 otherwise. 

@ (fetch) — nl n2, where n2 is the I6~hit number held in 
the bptes at addresses nl and nl + I. 

( ? ) (store) — nl n2 ^ (empty), where the 16-bit number nl 
is stored at the address n2. The numbers nl and n2 are 
removed from the stack after the operation is performed. 

C@ (fetch a character) — nl ^ Otbcx, where xx is the S-htt 
contents of the address nl. 

I C! I (store a character) — nl n2 — (empty), where the 8 
least-significant bits of nl are stored at the address n2. 

[ 4-1 j (plus-store) — nl n2 — (empty), where nl is added to 
the l&bit number held in the bytes at addresses n2 and 
n2 + I. 

KEY — Waits until the next terminal key is struck and pushes 
its ASCII code (xx) onto the top of the pararneter stack, 
(empty) — OOxx 

EMIT — £?Oxx ^(empty), where the ASCII equivalent of xx 
is transmitted to the display, the printer, or some other 
selected output device. 

CR (carriage return) — The same as OD EMIT where hexa¬ 
decimal OD is the ASCI! cade for a carriage return. 


Auxiliary Words 

[Editor's Note: These words are unique to PS and do not 
behave as their FORTH equivalents. Like all PS words, these 
are actually machine-language subroutines that end with a 
retum-from-subroutine instruction. While they are ex¬ 
ecuting, the return stack of the microprocessor being used 


contains the return address of the current subroutine—in 
other words, the return address points to the next byte after 
the call of the PS word being executed. Sometimes, the PS 
word currently executing will manipulate or use this 
value .. ..GW] 


ORIGIN (special word) — Used as {ORIGIN rmnn). Takes 
the following word, converts it to a 16-hit number, and sets 
the code pointer equal to this number. 

# (special word—compiles an 8-bit number) — Used as [# 
nn). Converts the following word to a number and pushes its 
8 least-significant bits into the code. Increments the code 
pointer by I. 

NUMBER — // the nexf word read from the input stream 
starts with a 0 or the minus sign, converts it to a 16-hit in¬ 
teger, In execute mode, pushes this number onto the stack as 
a parameter. In compile mode, compiles the sequence fSR 
PSHN nnnn, where nnnn is the 16~bit converted signed 
integer. 

PSHN (push number) — Pushes the contents of the return 
address (a 16-bit number) into the code and increments the 
return address by 2. Compiled by NUMBER. 

LINK — Pushes the value of the V field into the code and sets 
the V field of the word to the code pointer decremented by 2, 
Used to link references to an undefined word, as shown in 
part 1 of the article. 

RESOLVE “ Resolves forward references to the word being 
defined, sets the type of the word to ‘defined," and sets the V 
field of the word equal to the code pointer. Used to store the 
value of the word being defined into locations where this 
word has already been referenced. 

; (defines a high-level word) — Reads the next word, sets IF 
counter fo 0, and switches to compile mode, If the word has 
been previously used, resolves forward references; if it has 
not, makes a new dictionary entry. In either case, sets its V 
field equal to the value of the code pointer and sets the type 
to ‘'defined. ' 

; (special word—end of a colon definition) — Compiles an 
RTS instruction, switches to execute mode, verifies that the 
control structures are balanced—that the IF counter is equal 
to 0—and generates an error message if it is not, 

:: (defines a special word) — Reads the next word, sets IF 
counter to 0, switches to compile mode, makes a new entry 
in the dictionary for the word, sets ifs T (type) field to 
‘‘special'' sets its V (value) field to the value of the code 
pointer 

IF (special word) — Increments the If counter, compiles the 
instruction J5R IFNOT, pushes the value of the current code 
pointer onto the computer stack, pushes a temporary dum¬ 
my address of 0000 into the code. 
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IFNOT — // the top of the parameter stack is 0, jumps to the 
address specified the 2 bytes pomted fo by the return ad¬ 
dress. Otherwise, increments the return address by 2 and 
returns. Compiled by IF and UNTIL. 

ELSE (special word) — Checks that the IF counter is greater 
than 0, compiles }MP 0000, sfores the value of the code 
pointer info the 2-byte location pointed fo by the address on 
the top of the stack (left by the previous IF statement), and 
pushes the code pointer decremented by 2 onto the computer 
stack. 

END IF (special word) Checks that the IF counter ts greater 
than 0, decrements it, and stores the code pointer into the 
2-hyte location pointed to by the address on the top of the 
stack {left by the previous IF or ELSE statement). 

BEGIN (special word) — Increments the IF counter and 
pushes the value of the code pointer onto the computer 
stack. 

AGAIN (special word) — Verifies that the IF counter is 
greater than 0, decrements it, compiles a }MP instruction, 
and pushes the address from the computer stack {left there by 
the previous BEGIN) into the code. 

UNTIL (special word) — Verifies that the IF counter is 
greater than 0, decrements it, compiles }SR IFNOT, and 
pushes the address from the computer stack (left by the 
previous BEGIN) into the code. 

DO (special word) — Used as \ n m DO LOOP ), with 
the initial value of the index n and loop limit m. Compiles the 
instruction ]SR RUN.TIME.DO (which pushes n and m 
run time from the parameter stack onto the computer stack), 
pushes the code painter onto the computer sfcicfc, and in¬ 
crements the IF counter. 

RUN.TIME.LOOP — Increments n (see the previous defini- 
tiofi). If n — tn (both numbers are on the computer stack), 
increments the return address by 2 and returns. If n < m, 
jumps to the address specified by the 2 bytes pointed to by 
the return address. Compiled by LOOP. 

LOOP (special word) — Checks that the IF counter is greater 
than 0. decrements it, compiles }SR R£iiV, T/JVIE. LOOP, and 
pushes the address from the computer stack (left by the 
previous DO) into the code. 

LABEL (special word) — Reads the next word. If the word 
has been previously used, resolves foru^ard references; if it 
has not, makes a new dictionary entry. In either case, sets its 
V field to the value of the code pointer and sets the type to 
"defined .' 

— > (special word) — Reads the next word and pushes a 
JMP instruction into the code. If the ward is undefined but 
previously used, links this forward reference to the previous 
ones. If it is a new word, makes an entry, sets the type to 
"undefined ," sets the V field to the value of the code pointer, 
and pushes 0000 into the code. If it is a defined word, pushes 
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Continued frcm page 407; 

the value of the V field into the code. 

PSHN {push number) — Pushes the contents of the return 
address (16-bit data) onto the parameter stack and drops 
the return address from the computer stack. Compiled by 
CONST. 

P5H8 (push 8-bit data) — The same as PSHN. but an S-bit 
quantity is pushed onto the parameter stack and drops the 
return address from the computer stack. Compiled b^ 
BCON5T. 

PSHA (push address) — Pws/ies the return address onto the 
parameter stack and drops the return address from the com¬ 
puter stack. Compiled by VAR. 

VAR (variable) — Used as \ W\P nnnn j or 

I VAR <name> | nn j, Reads the next word. If it has 
been previously used, resolves forward references; if it has 
not, makes a new dictionary entry. In either case, sets the 
type to ‘ defined/ sets its V field to the value of the cade 
pointer, and compiles the instructions }5R PSHA. 

CONST (constant) ^ as \ CONST <name> 

nnnn ]. Reads the next word. If it has been previously used, 
resolves forward references; if it has not, makes a new dic¬ 
tionary entry. In either case, sets the type to “defined, ' sets 
its V field to the value of the code pointer, and compiles the 
instructions }5R PSHN. 

BCONST (byte constant) — Used as 1 BCONST <name> 
4 nn }. Reads the next word. If it has been previously used, 
resolves forward references; if it has not, makes a new dic¬ 
tionary entry. In either case, sets the type to “defined, " sets 


the V field to the value of the code pointer, and compiles the 
instructions }SR P5H8. 

ARRAY — Used as | < name> nnnn Reads the 

next word. If it has been previously used, resolves forward 
references; if it has nqt, makes a new dictionary entry. In 
either case, sets the type to "defined, 'sets the V field equal to 
the value of the code pointer, complies the instructions JSR 
PSHA, reads the next word, converts it to a number, and in¬ 
crements the code pointer by this number. 

[ ' j (special word) — Reads the text from the input stream 
until another quote is hit and compiles the following: < byte 
count> < the string of characters just entered>. 

TYPE. STRING — Types a string located at the return ad¬ 
dress and increments the return address by the byte count 
plus 1 and returns. This word is compiled by the word 'dot- 
quote' 0 . " IJ before <hyte count> <string>. 

T (special word) ™ Reads the text from the input stream un¬ 
til a quote (") is hit. If PS is m execute mode, types the 
string— that is, sends it to the printer or other display device. 
If PS is in compile mode, compiles the instructions JSR 
TYPE.STRING < byte count> <strmg> (this will type the 
string at run time). An example is [ /M' 

MEDIATELY PRINT THIS SENTENCE" 

[ [ I (special word) — Se/s the system variable 

MODE. FLAG to 00 to signal that the system is now in the ex¬ 
ecute mode. 

[ ) I (special word) — Sets the system variable 

MODE. FLAG to 01 to signal that the system is now in the 
compile mode. 
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A View from 
the Lectern: What's 
Wrong with Technical 
Writing Today? 


Dr Carol Bamum 
Department of English and History 
Southern Technical Institute 
Marietta GA 3CXJ60 


Last year, BYTE Editor in Chief Chris Morgan spoke 
out on the topic '"What's Wrong with Technical Writing 
Today?" (December 19S0 BYTE, page 6), As a technical 
writer and, more importantly, as a professor of technical 
writing at a four-year engineering-technology college, I 
read his editorial with a great deal of interest and agree¬ 
ment. What follows is a view from the lectern: in other 
words, what s wrong with technical writing today as 1 see 
it from the coilege classroom. 

Morgan's Laws 

Everything that Mr Morgan mentioned as essential to 
technical writing is in the typical college-level technical 
writing course. What Mr Morgan calls "knowing your 
audience" instructors call "audience analysis." What Mr 
Morgan calls his Laws comprise the fundamentals for any 
technical writing text, except that he expresses them with 
a great deal more succinctness and humor than do most 
textbooks. While I agree wholeheartedly with his Laws, 
111 expand on them a bit before addressing the central 
question of his editorial. 

Morgans Law ^1: No Writer Ever Got Shot Down for 
Writing Too Clearly, Corollary 1.1: Nor Did Any Writer 
Ever Get Shot Down for Writing Too Simply. Many peo¬ 
ple falsely think that they need to sound erudite and 
learned (read "pompous and unintelligible") for fear of 
being pedestrian and primitive (read "clear and concise"). 
All too often writing is peppered with fancy fivenJollar 
words when the simple fifty-cent variety does the job 
more effectively. We can talk about "readability for¬ 
mulas," and there are several (including those of Rudolf 
Flesch and Robert Gunning), but all they do is show the 
writer whether he is writing on a level that bypasses most 
of his readers, 

Morgans Law §2: The Beginning is Half the Thing, 
Corollary 2.1: The Summary is the Major Thing, While it 



Systems 

Software 

Engineers 


I I At All Levels 





Responsibility will be for the 
definition and implementa¬ 
tion of real-time operating 
systems in minicomputer and 
multi-microprocessor en¬ 
vironments for data com¬ 
munications. Requires a BS 
or MS in Computer Science or 
a related field and a minimum 
of four years of software 
development experience. Will 
utilize the knowledge of a 
variety of operating systems 
approaches in real-time 
multiprocessing environ¬ 
ment. Knowledge of UNIX par¬ 
ticularly desirable. 

Codex Corporation is located 
35 miles south of Boston with 
easy access to Cape Cod and 
Buzzards Bay. We continue to 
enjoy a phenomenal growth 
rate and leadership in the 
high speed data communica¬ 
tions industry. We produce 
equipment and systems link¬ 
ing large mainframe com¬ 
puters with geographically 
remote users. Typically, 
we sell to Fortune 1000 
businesses with worldwide 
communications networks. 

Codex Corporation offers 
compefff/ve salaries and 
a comprehensive benefits 
package including dental in¬ 
surance and profit sharing. 

Interested candidates should 
send a resume, including 
salary history, in confidence, 
to J.T. Dombrowski, CODEX 
CORPORATION, 20 Cabot 
Boulevard, Mansfield, MA 
02048. 
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Complete 
AIM 65 
Expansion 

For compiete AIM 65 
expansion, Fore¬ 
thought Products 
brings you the AIM- 
Mate Series, quaiity 
expansion products with 
price* performance and versa- 
tiiity that puts them in a class of 
their own. 

AIM-Mate Series expansion, inciuding RAM (to 4aK), 
PROM, I/O, video and floppy disk interface. STD BUS 
interface, parity protection and more, lets you con¬ 
figure the kind of system you need. 

The compact AIM-Mate case puts it all together in a 
sturdy, portable, desk top unit. 

Write today for complete details on the AtM-Mate 
System- AIM 65 expansion products for the 
professional. 

IFORETHOUGHT 

t^PRODUCTS 

87070 Dukhobar Road, Eugene, Oregon 97402 (503^ 485-8575 




LINE VOLTAGE 
TRANSIENT CLIPPING 

Features Parallel Operation 5000 Hits/Second 


PROTECTS: PROTECTS AGAINST: 

* Com puters • H igh Energy Voltage 

• M icro-Com puter Systems Tra nsients 

•Word Processors •OnOh Switching 

•Cash Registers •Lightning Induced Transients 

•Power Supplies •Inrush of On/Off Power 



MARC 

INDUSTRIES* INC 


TfUNStEWT VOLTAGf 
SURGE SUPPRESSOR 


6 rep 


Dealer Inquines invtted. 


7133 Rutherford Rd. 
, {301)298-3130 


Baltimore, Md. 21207 
800^63&9098 
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Languagei 

only represents one-tenth or less of the report, it contains 
the seeds of the entire work, including the conclusion or 
recommendation, if one is required* Everyone reads the 
summary; then the audience picks and chooses what it 
needs from the rest of the report* Yet how many technical 
reports, memos, or articles contain that essential sum¬ 
mary up front where it belongs? And how many times 
have you had to wade through the entire report to see 
what the results are? 

Morgan's Law ^3: Avoid the Penguin Syndrome. (Tell 
your readers what they need to know, and no more*) 
Corollary 3*1: Then Use Appropriate Headings to Tell 
Them What to Expect. These are, or should be, the road 
markers to the report or article. Their purpose is to let 
your reader know before he reads your report what infor¬ 
mation is contained in each section and whether that in¬ 
formation is important to him* Many reports have 
headings but few have enough to keep the reader on 
course* 

Morgans Law 0: Writing is Nonlinear. (Absolutely.) 
Corollary 4.1: Who really writes an outline? I don't, and 
1 suspect that many others who write don't either* But 
everyone is afraid to admit it, thinking his writing will be 
labeled disorganized if he doesn't have a clearly planned 
outline before he writes. Case in point: I'm presently typ¬ 
ing this article as the thoughts come to me. Sure, I'm us¬ 
ing Mr Morgan's article as a starting point (in much the 
same way that one might use data or research or personal 
experience in writing), but beyond the notion that I have 
something to say. I'm not sure yet how it will all get said 
or where it will end up. Later, 1 will surely cut and paste, 
taking out some parts and expanding others, but the piece 
will remain essentially as it is, which confirms Morgan's 
Law #4* 

Very few people know exactly where they're going un¬ 
til they get going; then the road bends and curves and 
they steer along it following the natural turns. Yet almost 
all the textbooks include and emphasize outlining (the 
highly structured, traditional kind) as the way to plan 
one's technical writing. True, one needs some sense of 
direction or purpose in writing, but the first draft should 
be given a mind of its own* 

Morgans Law §5: (The Three Foot Rule): Don't Write 
Anything Unless You have a Dictionary and a Thesaurus 
Within Three Feet of You. Corollary 5,1: Having Them 
Nearby Is the First Step; Using Them is the Second. Prox¬ 
imity of reach does not guarantee use. 

Corollary 5.2: Use the Thesaurus with Caution. You 
must know the word you're substituting another word 
for. Otherwise, how can you be sure the substituted word 
is an accurate synonym? Keep in mind, too, that the 
thesaurus is more often abused than correctly used. Some 
writers like to "upgrade" their vocabulary, picking out 
fancy-sounding words for the perfectly simple and clear 
ones* You might try substituting a good handbook of 
grammar for the thesaurus and make that your number 
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two source book. 

Morgan B Lam §6: Dont Be Afraid to Be Interesting. 
No addendum needed 1 

What's Wrong with Technical Writing? 

With Morgan s Laws as a reference point, III now ad¬ 
dress, from a classroom perspective, Mr Morgan's Initial 
question—What's Wrong With Technical Writing To¬ 
day? 

What's basically wrong is that students aren't in¬ 
terested in technical writing—at least not while they're 
students. What they are interested in is technology and 
science and computers and engineering. BYTE and Omni 
sell out each month in the campus bookstore, and issues 
of the student newspaper focus on different technical 
problems—such as the environment, economics, alter¬ 
nate energy sources, and nuclear power. But students 
hate to write, they cannot write well or easily, and they 
think they'll never have to write in "the real world." 
Their favorite line is: "Why do I need to know grammar 
or how to spell? My secretary will take care of all that." 

Today's Technical Students 
Technical students are very curious about things 


mechanical and mathematical, but they hate and are 
afraid to put pen to paper. They have good reason for 
both emotions. Instead of encouraging good writing most 
high schools, unknowingly, do the opposite. In the per¬ 
missive I970s, the schools stopped requiring English 
courses beyond the ninth grade or adopted "creative" 
writing courses that asked students to emote rather than 
denote. These touch-andTeel creative seminars ignored 
discrepancies in grammar, syntax, and spelling for fear of 
alienating the student. And students do not read. Their 
vocabularies are limited by their exposure to television 
and rock music. 

When these students reach college, they're knocked out 
of their chairs during the first week of Freshman Com¬ 
position (FC) with Fs on their papers for all the things 
they were never told or didn't bother to remember in high 
school. Other students don't make it directly to FC but 
must first master remedial programs, from which only a 
limited number escape. Those who do and then survive 
FC move into the upper levels of academe, where they 
take Technical Writing along with other technical 
courses. At this point, the students feel even less sure of 
their writing abilities and less willing to believe that 
they'll ever need to do anything so abhorrent as write 
memos, articles, and reports. 


A REFURBISHED DAISY WHEEL TERMINAL 
FOR PERSONAL COMPUTER USERS AND SMALL BUSINESSES, 


Now you can have letter-quality printin g 
and professional features for just $1,450? 



AJ daisy wheel printer terminals are renowned for 
exceptional performance, high reliability, and applications 
versatility. Now you can have all this for only $1,450*. in our 
special limited offer 

• 30 ops letter-quality printing 

• Changeable type faces 

• Full ASCII keyboard with 
numeric pad 

• High resolution X-Y plotting 

• Complete electronic forms 
control 

• 128-character buffer 

• Asynchronous RS-232 interface 

• Printwheel, ribbon cartridge, 
and cable Included 

• 30-day parts/labor warranty 


And you can choose from a list of options including 
forms tractor, pin-feed platen, paper trays, side shelves, 
extra printwheels, APL keyboard and 2K buffer 

Call your nearest AJ regional 
office for details; San Jose, CA 
(408) 946-2900; Rosemont, tL 
(312) 671-7155; Hackensack, 

NJ (201) 488-2525. Or check 
frie phone book for the number 
of your local AJ sales/service 
office, 

‘Price exclodee Dpi Ions and is subjeci lo 
change without ntotice. Model shown jncEudes 
certain options. Offer available only in the 
contiguous U.S. 
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TRS-80 

COMPUTERS 1| 



Model II 64K 3360.00 freight included 

Model III 32K 2150.00 freight included 

Daisy Wheel Printer 1710,00 freight included 

We can save you more on alt the TRS-SO Computers, 
and we will I All items are brand new. We have the 
full line of TRS-80 computer products. Call collect 
(303) 945-2864 for price quotes. 

WE PAY ALL SHIPPING 
NO TAXES ON OUT OF STATE SHIPMENTS 

W-B SPORTING GOODS 

727 Grand Avenue 
Glenwood Springs, Colorado 81601 
CALL COLLECT (3031 945-2864 


SALE SAVE SALE SAVE SALE SAVE SALE 


Send for our FREE Computer Supplies Catalog 

SAVE 20% - 50% ON RIBBONS 



FftirrrER 

MODEL 

RIBBON 

PRICE 

1EA. 

IDOL 

Anadex 

DP 8000 

T417 

$2.46 

$1.43 

$1.3S 

Cen ironies 

700 Series 

T421 

$3.96 

$2.63 

$2.53 

CRT 

Rotary IV & VI 

T476 

$3.96 

$2.69 

S2.5S 

Digital 

Dec writer LA30/36 

T496 

$3.79 

$3.05 

S2.90 

Dfabio 

Hytype II 

T471 

$4.96 

$3.89 

$3.74 

I6M 

5110 

T420 

$3.79 

$2.77 

S2.66 

Integral Data 

125&225 

T415 

$2.71 

$1.56 

SI .50 

NEC 

Spinwrlier 

T439 

S7.00 

$5.00 

S4.8D 

Prlntronlx 

New Style (BOO) 

T460 

$9.96 

$8.23 

$7.94 

Qume 

All 

T476 

$3.96 

$2.69 

$2,59 

Rarffo Shack 

Zip Pack 

T421 

$3.96 

$2.63 

$2.53 

Teielype 

28,33^35 

T9 

SI. 58 

$1.40 

$1,38 

Texas Instrument 

810 

T495 

$379 

$3.05 

$2.90 

Vydec 

1200 & 1400 

T476 

$3.96 

$2.69 

$2.59 

Wang 

2200 W 

T468 

$3.96 

$2.21 

$2.13 


II yiKi don't see your printer listed here, please call or write for our price. 

Computer accessories and word processing supplies with 25-50% off on products 
like 3M-ScotGh' brand diskettes, compuier paper, printwheels, binders and a lot more. 


□ Please send me_ribbons, style_ 

□ I don't need ribbons now, but send me your catalog. 


KALAMAZOO. MICHIGAN 49009 616/375-7519 

Name___ 

Street___ 

_State__Zip. 

*3M Co, _ 



3601 9th STREET 


Call TolkFree Today! 

1-800-253^356 
in Michigan 
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In the Classroom 

So what happens in the classroom? Not much until the 
first papers are returned. In my technical writing class, I 
spend the first three weeks talking about the language 
and style of technical writing, the types, the methods of 
organization based on proper audience analysis, and the 
need for conciseness in writing and meticulousness in 
editing and proofreading. I entertain with examples of 
horrid writing, I instruct with handouts of organizational 
patterns, and I inform with case problems which students 
work in class and which we then discuss. Finally, they 
write their first report. Almost all fail. 

Now they want to listen, but not for the value that 
such information will provide in their future careers. 
Rather, they listen so that they can make the grade that 
will get them out of the course. And in the evaluations 
that I receive at the end of the quarter, they repeatedly 
complain that 1 require too much work for a three-hour 
course. 

Teacher as Missionary 

I, of course, pay no attention to my students' com¬ 
plaints, for Tm on a mission of sorts. I have them for only 
one quarter and then for only three hours a week for ten 
weeks. After they leave my class and the college, they 
will become the engineers and technologists of the future. 
They will build the technologies that I will use. They will 
implement the plans; they will set the procedures. And 
their efforts, their knowledge, their expertise is only as 
good as their ability to express it accurately and effective¬ 
ly and clearly to others. They don't know that, but I do. 
And that's the problem with technical writing today, as 1 
see it. 

Later, the students “now employees of companies 
and/or employers—discover this fact for themselves. 
They do have to write on the job—more than they real¬ 
ized or feared. But they don't have the skills to do the job 
well, and they can't remember what they learned in col¬ 
lege because it didn't matter then. Some com¬ 
panies—more and more—recognize the problem and hire 
consultants to set up seminars to teach their people the 
skills they need. Others send them to an increasing 
number of management writing courses and continuing 
education programs. 

And so, the process begins again. Only this time, it's 
for real. B 


Languages Forum is a feature which is intended as an in¬ 
teractive dialog about the design and implementation of 
languages for personal computing. Statements and opinions sub¬ 
mitted to this forum can be on any subject relevant to its purpose 
of fostering discussion and communication among BYTE readers 
on the subject of languages. We ask that all correspondents sup¬ 
ply their full names and addresses to be printed with their com¬ 
mentaries. We also ask that correspondents supply their 
telephone numbers, which will not be printed. 


412 November 1981 © BYTE Publications tnc 


Circle 298 on Inquiry card 




















Circle 406 on inquiry card. 


Technical Forum 


Where Am I? 

A Proposal for a 
New Microprocessor 
Instruction 

Dr S S Reddi, lOOO W MacArthur §49, Santa Ana CA 92707 


Few contemporary computers provide a single explicit 
instruction that returns its present location in memory. It 
is possible to find the address where an instruction is 
located by making a subroutine call and popping up the 
stack register, but this may require more than three in¬ 
structions, When executed, a WAI (Where Am 1?) in¬ 
struction could leave the value of the PC (program 
counter) in the accumulator. Digital Equipment Corpora¬ 
tion's VAX 11/780, which treats the PC as one of its 
registers, allows moving the value in the PC with the 
MOVE instruction, but the result is unpredictable. This is 
possibly due to the look-ahead feature it employs, and a 
similar situation could arise in computers that use 
pipelining. 

With a WAI instruction, I could write relocatable ma¬ 
chine code more easily on my Apple II. When I write a 
machine-language program starting at address 300 (hexa¬ 
decimal) and need to store data (without using the stack 
facility) or refer to a subroutine starting 60 bytes after the 
starting address, the code no longer becomes relocatable, 
for, obviously, one has to use statements like JSR $#360, 
and this code cannot be located starting at, say, 400. (As 
mentioned before, one can implement WAI by making a 
subroutine call and using the stack pointer—this is the 
solution proposed in the Apple Reference Manual). Also, 
when circuit cards containing relocatable code in ROM 
(read-only memory) are plugged into one of the Apple's 
slots, they may need to know where they have been in¬ 
stalled—without the user intervening—so that they may 
place appropriate address values in proper processor 
memory locations. 

There must be a reason for the absence of this instruc¬ 
tion. I hope other BYTE readers will present pros and 
cons for this instruction based on their hardware and 
software experience,* 


Technical Forum is a feature intended as an Interactive 
dialog on the technology of personal computing. The subject 
matter Is open-ended, and the Intent is Co foster discussion and 
communication among readers of 8YTJE. We ask that all cor¬ 
respondents supply their full names and addresses to be printed 
with their commentaries. We also ask that correspondents supply 
their telephone numbers, which will not be printed. 


Ihe TEIERAM S-100 
Bubble Memoiy 
Syslem 

A whole lot more... 
at 25% less 

Now there is a bubble memory system that is fully 
compatible with IEEE S100. And it's available fram Teleram 
at 25% less cost compared to other bubble memory 
systems currently avallable-plus-it requires only 25% of 
the physical space. Each bo^d has a capacity of 128K or 
256K bytes of non-volatile storage and can be daisy 
chained to provide one megabyte. 

FEATURES: 

■ DATA IS RETAINED AFTER POWER OFF 

• 40 MILLISECOND ACCESS TIME 

• CORRECTION FOR UP TO 5 BIT BURST ERRORS 

• CP/M COMPATIBLE 

• UNAFFECTED BY DUST 

• VERY HIGH RELIABILITY 

■ OPERATES IN VERY HARSH ENVIRONMENTS 

• COMPLETELY MANUFACTURED IN THE U.S. 

• IDEALLY SUITED FOR PORTABLE AND PROCESS 
CONTROL APPLICATIONS 

The Teleram S-100 Bubble Memory System can provide 
the opportunity for new design concepts. 

For a tree data sheet call or write; 
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Programming Quickies 


AVAILABLE TODAY 

from MSD: the XENIX™ Operating 
System, Microsoft’s Adaption of 
Bell Laboratories Time-Tested 
UNIX™ Version / Operating System. 

MSD provides this comprehensive line 
of products for the UNIX community: 

■XENIX Operating System ■ Screen Orieitetl Text Editor for 
VT'lOO Compatible Terminals ■ Database Manager and Report 
Generator Which Will Easily and Efficiently Control Large Accumu- 
lations of information ■ Accounts Receivable System Which Can 
Be Used to Monitor and Control Receivables in Order to Improve 
Cash Flow ■ Uni-Calc™ - An Electronic Spreadsheet Which 
Makes Financial Analysis, Forecasting and Business Planning Easier 


WRITELONG 

A Pascal Simulation 
of Long-Integer Output 


In addition to reliable Software pre-config- 
ured for your Hardware, MSD will provide 
complete user support by: 

■ Answering your telephone questions ■ Providing new releases 
as available ■ Supplying you with the best Hardware for your 
UNIX requirements 


H 


% 




MSD Corporation 

2449 Camefot Court, SE 
Grand Rapids, Ml 49506 
(616) 942-5060 


MANAGEMENT SYSTEMS DEVELOPMENT 

Lfni-Calc. UMIX and XEMix are trademarks of MSD Corp,, Ball Ladoraiaries 
and Microsoft respectively 


T''® Movtdi 


Our New Address: 

1442S North 79th St. 
Suite B 

Scomdalfi, Arizona 85260 

Our New Phone Numbers: 
Order Phone Number: 

800 528 3138 
602-991-7870 


We are now in our new larger quarters 

in order to serve you better with these maior lines: 


Anadex 

Intamaiiond UicrooomiHiter 

SD Systems 

Afiple 

Dorp, 

Shiigart 

ATV 

lliiaca Intarsystans 

Soroc 

Calileriiia Cflni|MJiter Syitaias 


SSM Microamiginef 

Cantjcnics 

lUliDO Bn kitarnaiioftal 

Products 

Dfomamca 

Marrow Desi^s 

Tandor Magnetics 

Digital RE$eardi 

[nynher Toysl 

Tarbeli Electronics 

BectFiNiic CDfitral 

Mounlair Computer 

TCS 

TeduiolDgy 

MulEen CainiHiter Ptaducis 

T.Li, 

Epson 

Ihrlh Slsf 

Tectuar 

OaEa Systems 

Para Qynaoiics 

Tdetype 

Gotbitut Dedranb 

Persd 

Tdavidieo 

iCampyProl 

PotHnaq Micro Magic 

Taxas bistruniatls 

Mcroconiputor 

Oam 

Tiree M (ScDtdil 

Hauristios 

Sanyo 

Vertatim 

Integral Data Syataitis 

Sdor 

Vector 

Integrand 

SDM Industries 

Zenith 


/I 

r0miBiur0W 


^^35* S—inc. 

14425 North 79th St,, Suite B 
Scottsdale, Arizona ^260 


Daniel S Hunt 
822 Green Valley 
Newbury Park CA 91320 


Imagine you are programming output for a spread 
sheet. Wishing to depict the product-by-product sales of 
apples, oranges, and pears in an analysis of monthly sales 
of S & S Fruit Stands Inc, you write in Pascal; 

for i : jan to dec do 

write(round{apples[i]):10); 

But S & S is a big company. Their monthly sales exceed 
the maximum integer possible in the target processor, 
which is 16 bits (the range —32768 to 32767). So the pro¬ 
gram crashes if you use the round function. If you don't 
use the round function, your output shows apple sales 
with a decimal point followed by zero, as in 55,765.0 
apples. 

Procedure WRITELONG will solve the problem if the 
Pascal version used does not have long integer conver¬ 
sion. As input it accepts a real number, "x", and a field- 
length specification, "flen". It splits the real number into 
two parts. A division and truncation, followed by re¬ 
multiplication and subtraction from the original number, 
isolates the right part of the number from the left. 

For a 6.5-digit precision floating-point number, the 
right part is fixed at three digits. If rounding of the right 
part yields a number longer than three digits, overflow is 
carried into the left (atrunc ;= atrunc ’+■ 1), and the 
right is reset. Occurrence of zeroes in the right part is 
filled in an if ... then ... eke sequence that evaluates number 
ranges. For greater precisions, the right part could be ex¬ 
tended to four digits, along with the if... then...eke 
sequence. 

The banishing of the decimal point has other possible 
solutions. A real-to-string conversion routine may prove 
more useful if you wish to position commas in the out¬ 
put, WRITELONG, however, has one small advantage; 
the algorithm depends upon neither the host processor 
nor a specific implementation of Pascal,® 
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Listing 1: Example of an application of the WRJTELONC 
procedure in Pascal 


program longtest; 
var 

flen : Integer; 
X : real; 
f : text; 
s ! string; 


{format field vidth} 
(real 6i,5-dlglt num} 
(text file for l/o } 
{file / device naine} 


procedure inrlCelongCx t real; flen i Integer); 


areal, breal : real; {left and right parts of x } 

at rune, brnd ; integer; {integerired parts of x } 

begin 

if X <*. 32767,0 then {rtAXINT - 1) 

writeC f,ronnd(x):flen) 

else 

begin 

{get trunc of left part) 
areal x / 1000,0; 
atrunc i“ truneCereal); 

{get round of right part} 
areal 1000.0 * attune; 

breal x - areal; 

brnd :» round(breal); 

if brnd > 999 then 

begin 

(carry overflow to left) 
atrune atrunc + 1; 

{reset right) 
brnd := brnd - 1000 
end; 

(write left part} 

wr1te C f,a t rune:(flen-3)); 

{fill and write right part} 
if brnd >- 100 then 
writeCf jbrnd) 

else 

if (brnd >= 10) and (brnd <» 99) 
then write(f/O',brnd> 

else 

If (brnd >=» 1) and (brnd <» 9) 
then wrlte{f/OO'jbrnd) 

else 

wrlteCf/000'); 
end;{>32767} 

end; {wrltelong) 


begin 

B 'COM:'; {filename - CPU output to console) 
asslgnCfpS); {Pascal MTPLUS feb assignment } 
rewriteC f); 

writeIn; 

writelnC'LOMG I?«TEGER FORJIAX OF REAL NUtirER'); 
repeat 

writeCf/Enter X '); 
readlnCx); 

wrlteC'Format length '); 
readlnCflen); 

wrltelnCf/SCALE:'): 

wrttelnCf/l234567Sg>cl23456789xl23456789x'); 
wrltelongCx,flen); 
wrltelnCf); 
until X < 1.0; 
end. 
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McGraw-Hill 

Bcxjcstorc 


Large-size 

Paperbacks 

from 

"John Wiley 
Publishers 


6%"x10" 


1. Why Do You Need A Personal 
Computer? by Leventhaf & Stafford. 
Essential if you're thinking of buying 
a computer or use yours more fully. 
320 pp. $8.95 

2, Using CP/M A Self-teaching 
guide by Fernandez and Ashley De¬ 
tailed introduction for using CP/M 
With any hardware, any language. 
300 pp. $8.95 


3, 0O8O/Z6O Assembly Language Techniques for Improved Pfo^ 
gramming by Alan R. Miller For intermediate and advanced pro¬ 
grammers, 100 pages of programs. 224 pp. $8.95 

4, Apple BASIC: Data File Programming by FInkel and Brown. 
How to maintain and program data files.. * the key for successful 
use of microcomputers, 320 pp. $12.95 

5, BASIC, 2nd Edition by Albrecht, Finkel, Brown. Over 175,000 
copies sold? “Very well written,.. may possibly be the best bargain 
in the computer industry^' - Computers in Education. 325 pp. $8.95 


6. How To buy the Right Small Business Computer System by 
C. Roger Smolin. Keys to understanding computer potential with 
em phas is on software, 225. pp. $8,95 


Please print clearly. 

McGraw-Hill Bookstore 

I 1221 Avenue of the Americas, N.Y, N.Y 10020 

[ Send me (circle) book 1 2 3 4 5 6 

I No. Copies_ BY 112 

I Check or credit card only: Visa _ Amer Exp _ MasterCard _ 

I Aoct. No.^__Expires_ 

I Name_ 



Address- 


City_ 


State 


I ^_ 

I For U.S, add applicable sales tax, 

I handling. Foreign costs slightly higi 


-Zip- 


plus $2.50 each for postage and 
her. 
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Circle 294 on inquiry card. 


MU stocks’em all 
for faster delivery. 


Mg hidden charges. Prices include delivery^ 
Ask about our"QED " discounts. 
VISA and MasterCard orders accepted. 

(vrri 

Prke 


VIDEO TERMIMALS 

VTIOO OECseope ... $ 

VT132 DECScope ... 

ADM 3A {dumb terminal) ... 

ADM 5 (dumb with visual attributes) . 

ADM 31(2 page buffer).. 

ADM 32 {ergonomic ADM 31) 

ADM 42 {S page buffer avaiJ«) 

Tl 940 (2 page buffer) ........ 

T1 "Insight Series IQT* parsonal term,.. 
HazeltTne Executive 00 Model 20— 

Hazeltine Executive SO Model 30 ........ 1715 

Ha^ekine Esprh —. 

1410 EHaaertlno dumb terminal).. 

1420 (dumb termirial}.. 

1421 (Consul EaO St ADM 3A comp.).. 

1500 {dumb terminBl] ___ 

1510 (buffered).... 

1520 (buffBred, printer port) 

1B62 (VT52 compatibiel.... 

GRAPHICS TERMINALS 
VT100 with graphics pkg. .................. 3250 

ADM 3A with graphics pkg. 1875 

ADM 3A-+ with graphics pkg... 

300 BAUD teleprinters 


1^35 

1995 

596 

045 


1795 

S95 

1375 


035 
595 
550 
1045 
1145 
1396 
1350 


1935 


LA34-DA DECwrlter IV 
LA34-AA OECwriter IV.. 

LA36 DECwrlter 11 .. 

Teletype 4310.. 


995 
.. 1095 

.. 1295 

.. 1095 

Teletype 4320 ______ 1196 

Diabic B30 HO .. 2296 

□iabJQ 1640 KSR ... 2775 

DJahic 1650 K$R . .. 2535 

Tl 743 (portable) __........... ......... 1190 

Tf 745 (port/buill-In coupler) .. 1485 

Tl 763 (pon/hubble memory) ............ 2545 

Tl 765 (portAiubb(a/b.i. coupJflr] 2596 

Tl "Insight Scries 10/1'* pars. term.... 895 

600 BAUD TELEPRINTERS 

Tl 825 RC3 impact... 1450 

Tl 825 KSB impact... 1570 

Tl 825 BO pk g........ .„... 1625 

Tl 325 KSB Pkg, ..... 1795 

Tl 340 BD impact.... T09S 

Tl 340 KSR impact..... 1246 

1200 BAU D TE LEPR INTERS 
LA120 HO (forms package) ............... 2005 

l_A120AA DECwriter Ml (forms pkg.) 2205 

T[ 7S3 (portable) ... 1^5 

T| 735 (port/bulltin cqupferL........... 2270 

Tt 737 (port/Internal mprfem) ..2695 

Tl 010 BO impact...1455 

Tl StO BO pkg. ..1600 

Tl B20 KSR impact ... 2025 

Tl 820 BO .... 1850 

Tl 320 KSB pkg. ...... 2195 

Tl 320 BO pkg. .. 2025 

2400 BAUD 

□atapraducts M2{>a (2400 baud) .. 2596 

DATAPROIXJCTS LINE PRINTERS 

8300 (300 LPM band] .. 5535 

0600 (500 LPM band) .... 6061 

6900 (900 LPM band] ..... 10164 

BP 1500 i 1500 LPM band)... 16755 

2230 (300 LPM drum) ... 7723 

2260 (600 LPM drum) ... 9614 

2290 [900 LP M d rum) .. 1265 5 

ACOUSTIC COUPLERS 

A/J A242 A (300 baud orig.) 243 

A/J 247 (300 baud ong.)... 315 

All 1334 (Vadic compabble) 595 

Vadic VA 3413 (300/1260 orig.) ....... 825 

Vadic VA 3434 (1200 baud or ig.) 845 

MODEMS 

GDC 103 A 3 (300 baud Be 11). 395 

GDC 202S/T (1200 baud Bell) .. 565 

GDC 212 A 000/1200 baud Beit)...... 850 

A/J 1256 (Vadic oompatible) ......_... 825 

VA 103 (30D baud ortg./an 5 .bi phone) 235 
VA 3451 (Pri^/ans. triple modem) 885 

VA 3455 1200 baud ori^/anaJ . 770 

CASSETTE STORAGE SYSTEMS 


Techtfan 81S (store/furw? rd) 

Tecbtran 317 Estore/for/speed up)..... 

Techtfan 315 (editing) ... 

Techtran 322 (duel) ... 2295 

FLOPPY DISK SYSTEMS 

Techiran 950 [&tate/fqrward] ... 

Techtrart 951 (adiring).... 

*Pjease call fpr quote 


1050 

1295 

1796 


1395 

1995 



DUtributors, New York, N^w Jergey and Ohio. 
New York: 

516/4S2-3500,212/895-7177,51S/449-5959 
Outside N. Y.Sj 800/64&^16 
New Jersey; 201/227-5552 
Ohio; 216/464-6688 


Listing 1 continued from page 95: 


0370 
037 1 


B3SD 
03A9 
D5AB 
05D4 
03EF 
03F1 
041 A 
041C 


EB 

E9 


;JMP TO EVENT PRGN 


a XCHG 

a RCHL 

a; 

a; 

Bi 

a; 

aiOVERFLOW ROUTINE; DISABLES INTERRUPTS AND 
a^GLOCK, OUTPUTS tIESSAGE TO CONSOLE AND RETURNS 

a I 

Bi 


0372 

F3 

aOVFLOUl; 

DI 


^DISABLE INTERRUPTS 

D37 3 

3E4D 

a 

MVI 

A,40H 

jDISARM SYSTEM CLOCK 

0375 

D3 06 

a 

OUT 

6 

i 

0377 

21 037E 

a 

LXI 

H, ,.MESS 

i 

037A 

CD 047A 

a 

CALL 

MES50UT 

iSENO MESSAGE 

037D 

C9 

a 

RET 



057E 


(U r 

a..MESS: 

.ASCIZ 

/ 


037E 

ODOA 

a 





0D0A092A2AZAa 
ODQA a 
0DDA0953414Da 
0D0A09090920a 
ODOA a 
ODOA09ZAZA2Aa 




SAMPLING ABORTED; 


PROCESSOR TOO SLOW* 
BUFFER OVERFLOW !*! 




0430 

DS 

0431 

El 

0432 

11 0137 

0435 

EDAO 

0437 

EDAO 

0439 

EDAD 

043B 

2B 


.INSERT B:FKXN 

* FNXN « 

* » 


ODOA a 

ODOAOO a/ 

a; 

a; 
a; 
a; 

ai 
a; 
a; 

a;THIS SR TAKES A U-BIT NUMBER AND DIVIDES 
a;IT BY 2»CREG A) NUMBER OF TIMES, ON ENTERING, 
a;THlS SR EXPECTS HL TO POINT TO THE LOW BYTE 
a;DF THE 2-BYTE NUMBER. HIGH BYTE 15 ASSUMED 
a;T0 BE AT CHL+1>. RETURN IS MADE WITH HL 
ajPOINTING TO THE LOW BYTE. SIGN BIT OF LOW 
a;BYTE IS COMPLEMENTED BEFORE RETURN* 

a; 


041F 

B7 

aFNXN: 

ORA 

A ;PR CODE=0? 

0420 

2309 

a 


JRZ 

..CMPL 

0422 

23 

a. 

,L00P: 

INX 

H ; 

0423 

CB3E 

a 


5RLR 

M ;DIVIDE BY TWO 

0425 

ZB 

a 


DCX 

H ; 

0426 

CBIE 

B 


RARR 

M ; 

0423 

5D 

B 


DCR 

A ; 

0429 

20F7 

a 


JRNZ 

,.LOOP ;D1VIDE AGAIN? 

042B 

7E 

s. 

.CMPL; 

MOV 

A,M iCOMPL SIGN BIT 

042C 

EEBO 

a 


XRI 

12SD ; 

042E 

77 

a 


MOV 

M,A ; 

042F 

C9 

a 

0; 


RET 






.INSERT 

B:S$INIT 


a;* ^ 

a;* SAMPLING INITIATOR ^ 

B;* ^ 

0; 

3;THI5 ROUTINE INITIALIZES THE INTERRUPT 
a^HANDLER, CLEARS THE TEMP BUFFERS, SETS 
a;UP THE APPROPRIATE COUNTERS, ENABLES 
a;INTERRUPT5 AND THEN RETURNS, THE INTRRPT 
a;VECT0R JAMMED ONTO THE BUS IS PRESUMED TO 
a;BE QFFH. 

0; 

a;RE0l5TER5 ARE NOT PRESERVED. 

a; 

aiWHEN CALLLED, THIS SR EXPECTS REGS DE 
a;T0 CONTAIN THE STARTING ADDR OF A TABLE 
a;CONTAINlKG THESE PARAMETERS IN THIS 
a;ORDER; 

B;i 

ajBYTE 
01 

ajBYTE 
a;BYTE 
0; 

aiNIT; 
a 
a 
a 
a 
a 
a 


0 ;# CHANNELS TO SAMPLE (STARTING 
AT 050Q) 

1 :# INTERRUPTS PER SAMPLE 

Z :# SAMPLES PER DATA POINT 


PUSH 

POP 

LXI 

LDI 

LOT 

LDI 

DCX 


D 

H 

D,CHNL 


^TRANSFER PARAMETERS 
;T0 INTERNAL IOC 

;CHNL 

J# INTRPTS/SAMPLE 
SAMPLES/DATA PT 
;INITIALIZE SAMPLE CNTR 


416 November 1981 © BYTE PubUcatiorie Inc 






































































Circle 94 on Inqurry card. 


Listing 1 continued: 


043C 

EDAO 

^ - 

LDI 



043E 

D9 


EXX 


SET UP IKTRPT CNTR 

043F 

3A 0138 

S 

LDA 

INT$5 


0442 

47 

a 

MOV 

B,A 


0443 

D9 

a 
^ * 

EXX 



0444 

2A 0183 

Ol > 

a 

LHLD 

NTMPAD 

INITIALIZE BUFFERS 

0447 

0620 

a 

MVI 

B,32D 

WITH 00 

0449 

3EOO 

a 

MVI 

A, 0 


044B 

77 

a* .LOOP: 

MOV 

M,A 

LOOP TILL DONE 

044C 

23 

a 

INX 

H 


044D 

lOFC 

a 
a 1 

DJNZ 

..LOOP 




ajSET UP 

INTERRUPT JUMP ADDRESS. ASSUMES CLOCK 



a;FLAG JUMPERED 

3 i 

TO VI3, 


044F 

ED46 

a 

IMO 


INTRPT MODE = 2 

0451 

21 0018 

a 

LXI 

H, 18H 

FILL IN JMP INSTR 

0454 

3 EC 3 

a 

MVI 

A,0C3K 


0456 

n OISE 

a 

LXI 

D,INTHLD 


0459 

77 

a 

MOV 

M,A 


045A 

23 

a 

IHX 

H 


045B 

73 

a 

MOV 

M,E 


045C 

23 

a 

IHX 

H 


045D 

72 

a 

MOV 

M,D 


045E 

3E50 

a 

MVI 

A,50H 

RESET CLOCK FLAG 

0460 

D306 

a 

OUT 

6 


0462 

3EC0 

a 

MVI 

A,aCQH 

ARM CLOCK IKTRPT 

0 46 4 

D306 

a 

OUT 

6 


0466 

FB 

a 

El 


ENABLE INTERRUPTS 

0467 

C9 

a 

a? 

RET 


AND RETURN 




.INSERT 

B:P$INIT 







a ; ^ 






a; ^ 

PROCESSOR INITIALIZER * 



a;« 



* 


a; 

3;0N ENTRY, THIS SR EXPECTS REG DE TO CONTAIN 
3;THE STARTING ADDRESS OF A TABLE CONTAINING, IN 
SFTHIS SEQUENCE: 

a; 

aj BYTE 0 
a; 
a; 

a f 

a; BYTE 1 

a; 

a; BYTES 2,3 

aj BYTES ^,5 
aj 

a; BYTES 6,7 

BYTES 8,9 

as 

a; ,.,ETC... FOR ALL EVENT TIMES AND PRGM ADDR'S 

3 f 

3: 

ajREGISTERS ARE NOT PRESERVED! 

ajPARAMETERS FROM THE TABLE ARE INSERTED BY THIS 
ajROUTINE INTO INTERNAL LOCATIONS OF PROCSR 
SiFOR APPROPRIATE DATA PROCESSINO AND TIMING 
ajFUNCTIONS. 

a; 


PROCESS CODE (USED BY "FNXN" TO 
DETERMINE HOW MANY HALVINGS TO 
DO 

# OF PROGRAMMED EVENTS 

TIME FOR EVENT #1 (ttDATA PTS) 

ADDR OF PRGM EXECUTING EVENT #t 

TIME FOR EVENT #2 

ADDR OF PRGM EXECUTING EVENT #2 


0468 

D5 

aP^IHlT: 

PUSH 

D 

0469 

El 

a 

POP 

H 

D46A 

11 013B 

a 

LXI 

D,DIVSR 

046D 

EDAO 

a 

LDI 

046F 

7E 

a 

MOV 

A,M 

0470 

EDAO 

a 

LDI 

0472 

87 

a 

ADD 

A 

0473 

8 7 

a 

ADD 

A 

0 47 4 

0600 

a 

MVI 

B,0 

0476 

4F 

a 

MOV 

Q, A 

0477 

EDBO 

a 

a 

LDIR 


0479 

C9 

m 

a 

RET 



TRANSFER PARAMETERS 
TO INTERNAL TABLES 

PROCESS CODE 

NSEVTS 

FORM BYTE COUNTER 
(=A»N$EVTS) 

PUT IN BC 

TRANSFER TIMES AND 
ADRR'S FOR ALL EVENTS 


.INSERT BsMESSDUT 

a;* » 

a;* MESSOUT * 

a ; * ¥r 

a; 

aiTHIS SUBROUTINE OUTPUTS A MESSAGE TO THE 
a;CONSOLE USING THE DOS *COUT* ROUTINES AND 
a;RETURN3 CONTROL TO THE CALLING PROGRAM* 
a;THE SUBROUTINE EXPECTS HI TO HOLD THE 

Li5fi>ig I cotifittuecf on page 418 



Make Your Dreams 
Coim True With 
Computer Shopper 


Now you can expand your system Of 
get a new one at prices you had never 
dreamed possible by taking advantage 
of the thousands of bargains each 
month in COMPUTER SHOPPER. 

COMPUTER SHOPPER is THE 
publication for buying, selling and 
trading new and used micro and mini¬ 
computer equipment and software* 

• Buy, Sell or Trade 

• 48 Big (IV x 14*’) pages 

• Over 20,000 readers nationwide 

• Low classified ad rates-only 10c a 
word for subscribers 

• Hundreds of ads from individuals 

• Money back guarantee 


Double Bonus for New Subscribers 
New subscribers are entitled to a FREE 
20 word classified ad to use for soft¬ 
ware or used equipment (a $2*00 value) 
plus a FREE fSSUE (13 months for the 
price of 12) all for the low subscription 
price of ONLY $10.00. 

SAVE OVER 60% OFF the single copy 


price of $1.50, Add it up: 

12 issues @ $1.50. *..$18.00 

One free issue.. * *..* *. .$1.50 

Free 20 word classified ad_$2.00 

TOTAL VALUE...$21*50 


NOW ONLY $10.00. You save $11*50, 


MasterCard or VISA subscription orders oniy 
Caii TOLL FREE FOR FASTESTSER VICE 
1-800-327-9920 


MasterCard or VISA dass^fied ad orders only 

Cait TOLL FREE FOR FASTEST SER VICE 

1^800-327-9926 _** ^ 

Offer expires 1-31S2 



CamPUTBR SHQRRBR 

P.O. Box F!35m Titusme, FL 32780 
305-269-3211 
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Circle 102 on inquiry card. 

SUPERBRAIN^ 



64K Double or Quad Density units available. Uses 
two Z-80 CPU's. Commercial-type terminal with 
12'" monitor. Dual double density mini floppies. 
Over 350 kilobytes of storage (twice that with quad 
density drives). Two serial RS232 ports, I/O ports 
standard. 

Comes with CP/Mtm 2.2 operating sys¬ 
tem. MiniMicroMart can supply a wide range of 
CP/M development and application software, 

W/64K Double Density. List $3495 , $2869 
w;64K Quad Density, List $3995.$3395 




HEWLETT 

PACKARD 



HP-41CV 

$259 


HP-41C 

$189 



$3250 


HP-85 A 

Desk-Top 
Computer 


neu;HP-125.. $3149 



TtMtnt 


data 
systems 

Z19 Video Terminal 

List S995 

twiw- 




shipping point. All pric«« subjscl lO change and ail 
offers subject to wiihdiawal without rKiitice AiCtvetiised prices 
ere for prapsid ofder^ Credit card and C O P 2% higher. 
C.O.O, may raquine daposit 

- WRITE FOR FREE CATALOG - 

Mini Micro Mart, Inc. 

943 W.Genesee St. 
Syracuse, N.Y. 13204 
13151422-4467 


EishVig I cantinued: 


2D0D 


0474 

047B 

047C 

047D 

047E 

0480 

0485 

0484 


a;ADDRESS DF THE MESSAGE WHICH MUST BE 
ajTERMINATED BY A NULL CHARACTER. 
ajREGiSTERS A,B^H,L ARE ALTERED IN THIS 
ajROUTlNE. 

a; 

a;SYMB0L TABLE: 

a; 

aCOUT = 200 DH 


a; 


7E 

aMESSOUT 

iMOV 

A,M 

;GET CHARACTER 

B7 

a 

ORA 

A 

;NULL CHARACTER? 

C8 

a 

R2 


;YES,RETURN 

47 

a 

MOV 

B.A 

;B< = A 

3EOO 

0 

MVI 

A.00 

jCLEAR ACC 

CD 200D 

0 

CALL 

COUT 

;N0, OUT TO CRT 

23 

i 

INX 

H 

jIKCR POINTER 

C3 047A 

a 

JMP 

MESSOUT 

;LOOP TILL NULL 


.INSERT B:DATWR 
3 ; 


3; 



0;»» 

DATWR 


a;»* 




a; 

ajTHlS ROUTINE WRITES DATA OUT TO DISK t USING 
a;THE PREVIOUSLY ESTABLISHED POINTERS OF THE 
a; UTILITY PROGRAMS "PROCSR** AND "INTHDLR". 
a;IT PLACES ttCHANNELS AND flDATA POINTS AT THE 
a;BEGINKING OF THE FILE CE,G. fCHNLS IN OFFD; 
aiBUFFER STARTS AT lODOH). 

01 

a;AFTER WRITING OUT THE FILE (USING »'FWRrTE") 
a;THIS SR REINITIALIZES THE POINTERS AND 
ajINCREMENTS BYTE 8 OF THE FILENAME. INTRRPTS 
a;ARE DISABLED ON ENTERING THIS SR AND SHOULD 
a;BE ENABLED AFTER RETURN IF NECESSARY. 

a * 


ajCLOCK FLAG IS CLEARED BEFORE RETURN. 
ajONLY THE IX AND IX REGISTERS 
a;ARE PRESERVED* 

a; 


0487 

F3 

aOATWR: 

DI 

0488 

2A 017F 

a 

IHLD 

048B 

EDSB 017D 

a 

ID ED 

04SF 

IB 

a 

DCX 

0490 

IB 

a 

DCX 

0491 

IB 

a 

DCX 

0492 

B7 

0 

ORA 

0493 

ED52 

a 

DSBC 

0493 

E5 

a 

PUSH 

0496 

2B 

a 

DCX 

0497 

2B 

a 

DCX 

0498 

2B 

0 

DCX 

0499 

EB 

a 

XCHG 



a 


049A 

3A 0137 

a 

IDA 

049D 

77 

a 

MOV 

049E 

23 

a 

INX 

049F 

72 

a 

MOV 

04A!] 

23 

a 

INX 

04A1 

73 

0 

MOV 



a 


04A2 

2B 

i 

DCX 

04A3 

2B 

a 

DCX 

EJ4A4 

EB 

a 

XCHfi 

[J4A5 

El 

a 

POP 



a 




a 


04A6 

7D 

a 

MOV 

04A7 

B7 

a 

ORA 

04A3 

2801 

0 

JRZ 

04AA 

24 

a 

INR 

04AB 

4C 

0*.NOAD: 

MOV 

04AC 

0600 

0 

MVI 

04AE 

3E0t 

a 

MVI 

04BO 

21 0185 

a 

LXI 



a 

f 

04B3 

CD 04C5 

a 

CALL 



a 

i 



a 

i 

D4B6 

21 OlfiC 

a 

LXI 

04B9 

34 

a 

INR 

D4BA 

2A 017D 

0 

LHLD 

04BD 

22 017F 

a 

SHLD 

04C0 

3E50 

a 

MVI 

04C2 

D3B6 

a 

OUT 

04C4 

C9 

a 

RET 


a; 


MBUFPT 

BFSTRT 

D 

D 

D 

A 

D 

H 

H 

H 

H 


CHNL 

M,A 

H 

M,D 

H 

M,E 

H 

H 


STOP INTERRUPTS 
calculate ttDATA PTS +3 


SAVE FILE SIZE 
CALCULATE ttDATA PTS 


HI <= IBF5TRTI -3 
DE <= ttDATA PTS 
STORE ttCHNL 


STORE HIGH BYTE OF 
ttDATA POINTS 
STORE LOW BYTE OF 
ttDATA POINTS 


H 


ArL 

A 

. ,N0AD 


HI <= ttDATA PTS +3 
DE <= [BFSTRT] -3 
NOW CALCULATE flBLOCKS: 


H 

C,H 

B,0 


BC<=ttBLOCKS 


A,1 ;SPECIFY DISK ttt 

H,FLNAME;HL<=AODR OF FLNAME 


FWRITE 


WRITE DATA 


H,FLNAME+7 jUPDATE 
M rFLNAME 

BFSTRT ;UPDATE BUFFER PTR 
MBUFPT ; 

A»50H ?RESET CLOCK FLAG 

6 f 

;RETURN 
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Listing 1 continued: 


Gircie 32 of^ inquiry card. 





.INSERT BiFWRITE 










* 



aj* 


FWRITE 

* 



a 






a; 

a;SUBROUTIHE TO WRITE A FILE OKTO DISK 



ijUNIT #1 

OR 2 

USING DOS I/O ROUTINES. 



St EXPECTS; 

n . 





a? 

A = 

FILE DRIVE f 

t (1 OR Z) 



s; 

DE = 

STARTING RAM ADDR OP FILE 



a; 

BC = 

# OF BLOCKS 




a; 

rt 

HL = 

ADDR OF FILE NAME 



a;FILENAnE MUST CONSIST OF 8 ALPHANUMERIC 



a; CHARACTERS FOLLOWED BY / 

1 BLANK CASCII 20). 



a;REGISTERS ARE HOT PRESERVED. 

^ - 



aisYMBDL 

TABLE 



20tC 


akooK - 

201CH 

^DOS FILE DIRECTORY LOOKUP 

2fll F 


sdwrit = 

201FH 

;D0S DIRECTORY ENTRY WRITE 

2022 


aDCOM = 

2022H 

;D0S DISK COMMAND SR 

Z02S 


SDOS = 

a ■ 

2028H 

TDOS ENTRY PT 

04C5 

D5 

aFWRITE: 

PUSH 

D 

STARTING RAM ADDR 

04C& 

C5 

i 

PUSH 

B 

# BLOCKS 

04C7 

C5 

a 

PUSH 

B 


04CS 

E5 

a 

PUSH 

B 

FILE NAME ADDR 

04C9 

CD ZOIC 

Of t 

a 

CALL 

DLOOK 


04CC 

DZ 050D 

a 

JNC 

TAKEN ; 

IF FILE NAME TAKEN 

04CF 

E5 

a 

PUSH 

H j 

DISK ADDR 

04D0 

DDEl 

0 

POP 

X i 

ONTO IX 

0 4D2 

21 050C 

0 

LXI 

H.BLANK i 

BLANK FILENAME 

0405 

CD ZOIC 

0 

CALL 

DLOOK ; 

BYTE 8 OF DOS ENTRY 



a 


J 

iRETURNED IK CHL) 

D4D8 

DA 055F 

a 

0;COPY FJ 

JC 

FULL i 

;IF DISK FULL 



[LE NAME. DISK ADDRESS AND ftBLOCKS 



a;T0 DIRECTORY 

3 .. 

ENTRY 


04DB 

01 FFF8 

w t 

a 

LXI 

Ba-SD 

SUBTRACT 8 

04DE 

09 

a 

DAD 

B 

FROM HL 

0 4DF 

D1 

0 

POP 

D 

ADDR OF FILE NAME 

04E0 

EB 

0 

XCHG 


* DE^ADDR OF DOS ENTRY 



a 



* HL=ADDR OF FILE NAME 

04E1 

01 0008 

a 

LXI 

B,SD 

PLACE 8 IN BC 

D4E4 

EDBO 

0 

LDIR 


COPY FILE NAME 

04E6 

EB 

0 

XCHG 


HL=D0S ENTRY ADDR 

04E7 

DDES 

0 

PUSH 

X 

COPY DISK ADDR 

04E9 

D1 

a 

POP 

D 


04EA 

73 

a 

MOV 

M.E 


04EB 

23 

a 

IKX 

H 


04EC 

72 

a 

MOV 

MaD 


t)4ED 

Z3 

a 

INX 

H 


04EE 

Cl 

a 

POP 

B ; 

ICOPY # BLOCKS 

04EF 

71 

a 

MOV 

MaC 


04F0 

Z3 

a 

INX 

H 


04FI 

70 

a 

MOV 

M,8 


04 FZ 

Z3 

a 

INX 

H 


04F3 

3600 

a 

MVI 

MaO 

;COPY FILE TYPE 

04 F5 

23 

a 

INX 

H 


04F6 

70 

a 

MOV 

M , B ; 

jCOPy TYPE DEP, INFO 

04F7 

23 

a 

INX 

H 


0 4FS 

71 

a 

MOV 

M*C 


04F7 

CD 20 IF 

Of M 

a 

CALL 

DWRIT 

jCOPY ENTRY TO DISK 



a * 

a;SET UP 
3j 

a 

REGISTERS FOR DCOM: 

04FC 

Cl 

POP 

B 

PUT # BLOCKS 

04FD 

79 

a 

MOV 

AaC 

INTO ACCUMULATOR 

0 4FE 

01 0001 

a 

LXI 

B, 1 

CaMMAND=WRITE 



0 



DISK UNIT = 1 

0501 

Dl 

0 

POP 

D 

STARTING RAM ADDR 

050Z 

DOES 

a 

PUSH 

X 

MOVE DISK ADDR 

0504 

El 

a 

POP 

H 

INTO HL 

0505 

CD Z022 

al > 

0 

CALL 

DCOM 

;WRITE FILE 

0508 

DA 0532 

0 

JC 

ILLARG 

;CARRY SET=ILLEGAL ARG 

050B 

C9 

0 

0; 

RET 



050C 

20 

Sp 

aBLANK: 

.ASCII / / 


050D 

Z1 0516 

a * 

0TAKEN: 

LXI 

Hz.-MESS 

rSEKD MESSAGE TO CONSOLE 


LwfjVtg J OH page 420 


Hite a 
fost 
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5 MHz CPU Card 

■ Intel 8085A-2 microprocessor ■ Hardware 
floating point ■ Performs calculations six times 
faster than other CPUs ■ On board monitor in 
PROM ■ IK RAM scratch pad ■ Keyboard or 
RS232C terminal ■ Variable clock frequency 

PRICE—$450 

(CarifonnEa residents add sales tail 

Cali or write Artec for detaili* 



4I?iC;ceLGCTROMO,IMC. 


605 Old County Rd., San Carlos, CA 94070 
Telephone (415) 592-2740 


Ntjveiribfrr © BYTE Publirrations Inc 4l9 















Circle 461 on inquiry card. 


E&A#%EVH^ software 

For ATARI - PET/CBM - OSl ^ 6S02 


BK Miraoioft BAS$C R»f«- 
]wi« Wmius* 

AuthorltatTya referoYi^ tor the 
MIcromn 4IC + aK 
BASIC developed for Alair 
and iBur tdmputM-i iTKluding 
OSI.PETand TRS-BO. 
Ordir-Na. 14l 

EjcAardiDTli Hiddbooh tor 
aG02 and a@02 

S44 Cut] Manual describes all 
of the 4 5 >c 6,5 flA-pin &44 
cards tncl- schflmatlcs. A 
MUST for KIM., SYM- 

and AlMowner, 

Order No. 152 %9M5 

MicrtROmiHiter Applicatinrh 
Nome 

Reprint of Inml's meMt Im- 
portant application riotes h- 
clodfnti tTOB. S085, eas5, 
6J51 chip*. Vary necessarv far 
the hardware buff, 

Ortter-IVo. 153 59-65 

CompleK Sound ^uiorEtkin 
New rsviAd fipplloatlona 
manual for the Tskm Ingiru- 
ments SN 76477 Complex 
Sound Gerwretar. Cifcuii 
Board available [£6.951. 

Order No. 154 56.95 

Small Businais Proflrami 
Carri plate HsliniTB for the buu. 
ness user. Inventory, Invotce 
Writi ng , Mall Ins List and mucti 
more.lrttroductlon id Buh- 
ness Appl tat Ions. 

Order-No, 15G 514.90 

Tlio Fim Book of Ohio 
Sdentific 

IntroduETilDn Ifl OSt com- 
putflri, Dlegrairta, Hftrdvuera 
end software Informatfon not 
prevlDutlv avttllable In one 
compact nurce. 192 pe^ 
Ordor-No. 15T 57J95 

The Second Book, of Ohio 
Scianlifie 

Very vsloabla Information 
about OSl mlcrpeamputof sy- 
itema, Introduction to 0&65 
D and 0&65U Nstworltina. 
Hardware end Software hlntc 
and tips. Systems veclfl- 
caliont. Businasa appltcatlane. 
Order-No. 1S8 57.9S 

The Fourth Book of OHIO 
Very Important Proflraim5 
Many Interesting programs for 
OSl compubert. Sorting JSi' 
nary TreeK Differential Equi- 
tatloo. Steilitta, Aeirology, 
Gas Consumption. Garnet bj.p 
Order-No. tSQ G9.95 

VfF Pecktge - Abo^ book 
pItJt a cattOttB with the pro- 
Bfamt. 

Grder-Na. 160 A 519.95 

Invoioi VIhItinB Progrem for 
OSI-C1PMF.C4P. Disk and 
Cassette, 0K BAM. 

Order-No. 9234 529.9Q 

Mailing Lilt for CiPMF or 
C4PMF 24K RAM 
250 sddressK ind, phona 
number and paromeiori on 
one fi 1/4 DiBki 
Order-No, 0240^^ 529.n) 

Prapreim for The Challenger 
Ct/C20K 

CTrder No. 2004 "Bare Bonei" 
Wordprocetsor 59.95 

Order No. 2006. "Bare Bones ' 



Eight chapTOfs exploring PET 
hardware. Includes repeir and 
iniorfaclng loformetJon Pto- 
gramming Irickt and $che- 
mdtlci. 

Gfder No. 150 59.96 


ImporlUlt SOttwwe (ue CBM 
16K/32K 

Mott powerful EdtiPf/As- 
semblor tor ComfTKxdore CBM 
16/32K on cassette. Assembler 
can be started directly from 
editor or from the TIM-Mo- 
nitor. TransSates In three 
passes. It an entir is encoun¬ 
tered, automatic natum to the 
editor. Cassette with DEMO. 
Order No. 3276 530.90 

MONMNA/1 Makes MKhina 
Language Prop^mirtg Easy I 
In every Commodore CBM 
thrare is a spare ROM socket 
waiting far il'i MONJANA/l. 
Th* new MPNJANA/I Ma¬ 
chine Language Monitor in 
ROM offers mafo user 
gutefence and debugging aids 
then M>v Dtfier mdnitor 
available today. Comprehen¬ 
sive maiiiial loduded. 

Order No. 2001 
SPECIAL PRICE 540,00 
JANA-Monitor Of? Cassette for 
the PET. ^milor to MON 
JAN A/1. Very powerful 
Oider-No. 2002 519.9G 

Prugnmmlng In MaChlfM 
Language with the Commu- 
riorePET 

This book Includo?. EDITOR/ 

assembler, MONJANA, 
JANA. EDITOR. ASSEM¬ 
BLER. LINKER end DISAS¬ 
SEMBLER. BEX DUMP and 
complete descriptions of The 
pmgrams, 

Ofder-No. 15S 519,96 

BLANK CASSETTES 
High** Quality C-lO caaaettes 
Bl^k C«sHTtes iQuuitlty TO) 
Order No. 90S6G M.99 

ATARI OWNERS TAKE 
NOTE: 



ATARI-BASIC — Learning 
by thing 

A new book with pragrems 
and learning exercises. Mony 
af the programs are appra 
priate for beginners as well 
as experienced computer 
uiers iScreftii Drawings. Spe¬ 
cial Sounds, Keys, Paddles + 
Joysticks, SpeclaliJfed Screan 
Routines. Graphics and Sound. 
Peeks and Pakeii. and special 
stum. 

Order-Ng. 194 59-95 

ATM ON A 1 M«hine 

Lenguage MonlR?r hir tho 
ATAm 400/990 
This powerful monitor prO' 
vides you with the firmware 
stjppqrt that you need to gel 
The most out of your powerful 
system. ATMONA-1 came*, on 
a booleble cassette. No par¬ 
tridges roqulred. Dlsesuimbta, 
Memory Dump HEX + ASCII, 
[Chenge Memory LDCBTioTft. 
Block transfer, Fill memory 
block. Save and Load Mi- 
chlmf Languaga Programs. 
Start Mach Lang. Progr. [Prln- 
ter OptibOfsH- 

Order-No. 7022 5 19.96 

ATMONA-2 Supenteper 

A very pawerfu! Tracer lo ax- 
ptora the ATARI ROM/RAM 
3reo. Stop at pravlously selec¬ 
ted address. Opcnda or 

operand 

Order-N o, 7049 llncludei AT¬ 
MONA-1 I 549-96 

EDITOR/ASSEMBLER for 
ATARI 800,325 RAM 
Extremely fast and powerful 
Editor/A^ambler E8K Source- 
code 1(1 about 5 scondsT 
includes ATMONA’ I 
Ordcr-No.7a9e 549S5 

MACRQ-Aiiemliler fur 

ATARI-SOO, 40K RAM 
Drttor No. 7090 599,00 


ELCOMP Publlshmg, Irtc. 

53 Bedrock Lane, Pomona, CA 917G6 
Phone: (714) 623 8314 

Payment: Chock, Monev Order, ViSA, Mearertharge, Euroicheck 
POSTPAID or PREPAID In USA S 5.00 handling fee for C.O.D 
All orders autside USA: ADO 15 % shipping. CA add 6 1i sales tex 
ATARI is a registered trademark of ATARI INC. 

PET/CBM is a registered trademark pt Cqmmodere Diainen 


Listing I contitiu^^d: 


05t0 

CD 047A 

a 

CALL 

MESSOUT 


0513 

C3 2028 

a 

jfnp 

DOS 


0516 

46494C4S204Ea,.MESS; 

.ASCIZ 

/FILE NAME ALREADY TAKEN 


052D 

ODOA 

a 




052F 

ODOAOO 

a/ 




0532 

2T 055B 

a V 

aiLLARG: 

LXI 

H,..MESSlSEND MESSAGE TO 

CONSOLE 

0535 

CD 047A 

a 

CALL 

MESSOUT 


053S 

C3 2028 

a 

JMP 

DOS 


Q53B 

494C4C45474ia..MESS; 

,A3CI2 

/ILLEGAL ARGUMENTS USED 

FOR DCOM 

055A 

ODOA 

a 




055C 

ODOAOO 

a/ 

- 




055F 

21 0568 

el r 

aFULL: 

LXI 

H,,nMESS;SEHD MESSAGE TO 

CONSOLE 

0562 

CD a47A 

a 

CALL 

MESSOUT 


0565 

C3 2028 

a 

JMP 

DOS 


056S 

A6A94CA52057a..M€SSs 

nASCIZ 

/FILE WRITE ABORTED; DISK FULL 

0 565 

ODOA 

a 




0587 

ODOAOO 

a/ 




0550 



9 LOC 

590H 





,INSERT 

B:EVENTS 



a; it SPECIAL EVEKTS * 

a; it * 

a p 

a; 

ajENDEXP SR DISABLES INTERRUPTS, WRITES 
a^DATA OUT TO DISK CBY CALLING DATUR), 
aiUPDATES EKDFLGr AND JUfIPS TD THE ADDR 
a;FUT IN BY THE tIAIN PROGRAM. 

a; 


0590 

F3 

aENDEXP: 

DI 


;KILL INTERRUPTS 

0591 

CD flA87 

a 

CALL 

DATWR 

JWRITE DATA 

0594 

21 059B 

a 

LXI 

H.ENDFLG 

jUPDATE FLAG 

0597 

35 

a 

OCR 

M 

t 

0598 

C3 0598 

aNXTEXP: 

JMP 

NXTEXP 

;JMP TO MAIN 

059 a 


aENDFLG; 

.BLKB 

1 

;END FLAG INITIALIZED 


a jBY MAIN PRGN 

a; 

a? 

a;# 4t It# * ** #### ########### # 

a^ 

ajLITOFF: THIS SR IS CALLED BY THE "PROGSR". 

a;IT TURNS OFF THE LIGHT RELAY BY CLEARING 
ajBIT 0 DF I/O PORT 24D AND RETURNS TO THE 




SjPROCESSDR. 

a. 






059C 

3EO0 

aLlTOFF; 

MV I 


A,0 




059E 

D318 

a 

OUT 


24D 




05Aa 

El 

a 

POP 


H 




05A1 

C9 

a 

RET 








a } 



• 






a; 









a;» * 

If « 

« 

W ¥t * 

« * 

* ^ * 

» » 



a r 

aaiTON: 

CALLED 

BY "PROCSR" TO 

TURN OFF 

LIGHTS 



a; 

BY 1 

CLEARING ALL 

BITS 

OF I/O PORT 24D 



a; 
a * 

AND 

THEN RETURNING TO 

THE PROCESSOR. 

05A2 

3E0 1 

aLITON: 

MVI 


A, 1 




05A4 

D318 

3 

OUT 


24 D 




05A6 

El 

a 

POP 


H 




05A7 

C9 

a 

RET 








a f 







05BO 



.LOC 


5B0H 







.INSERT 

B:L/DEXP. 

.ASM 









aiffr 





* 




a;* 

LIGHT/DARK EXPERIMENT 

* 




a;it 





It 



aj 

a;THESE TWO ROUTINES SET UP THE IKTRPT 
a;HAKDLER AND PROCESSOR TO DO FIRST A 

asDARlC EXPERirlEKT AND THEN A LIGHT EXPT. 
a;THE SAMPLING AND PROCESSING PARAMETERS 
a;ARE ASSUMED TO HAVE BEEN PUT IN THE PROPER 
ajlOCATIONS BY SOME PREVIOUS ROUTINE (IE 
a;BASIC CALLS, OR OTHER). FLNAME AND 
a;ENDFLG ARE ALSO ASSUMED TO HAVE BEEN 
asIHITIALIZED BY PREVIOUS ROUTINES. 
ajTHE- LIGHT/DARX EXPERIMENTS CONTINUE 
ajUNTIL ENDFLG IS CLEAR. THE LIGHT RELAY 
as IS TURNED OH BY SETTING BIT 0 OF I/O PORT 
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Listing 1 continued: 


a;3iQ, 
a; 


D5B0 


aSDATA: 

.BLKB 

3 

STORE DARK SAMPLING 

05B3 


a 



PARAMETERS HERE 


aPDATAj 

,BLKB 

34D 

STORE DARK PROCESSING 



a 



PARAMETERS HERE 

0505 


aSLDATA: 

.BLKB 

3 

STORE LIGHT SAMPLING 



a 



PARAMETERS HERE 

05D8 


aPLDATA: 

.BLKB 

34D 

STORE LIGHT PROCSR 



a 

a 



PARAMETERS HERE 

05FA 

3A 059B 

aDRKEXP: 

LDA 

ENDFLG 

CHECK IF EXPT DONE 

05FD 

B7 

a 

ORA 

A 

OSFE 

CA 065C 

a 

JZ 

END 

YE3*EMD 

060 1 

21 061F 

a 

LXI 

HpLTEXP 

NO,PUT JMP ADDR IN 

060^ 

22 0599 

a 

SHLO 

KXTEXP+t 

»'EHDEXP" 

0607 

21 018B 

a 

LXI 

H,FLNAME+6 JPUT "D" SUFFIX 

060A 

3644 

a 

MVI 

M,"D” 

IN FILENAME 

(J60C 

n 05B5 

a 

LXI 

DpPDATA 

SET UP PROCSR 

060F 

CD 0468 

a 

CALL 

P^IHIT 


0612 

11 05B0 

a) 

LXI 

DpSDATA 

SET UP INTHDLR 

0615 

CD 0430 

a 

CALI 

INIT 


0618 

El 

aPETSEQ; 

POP 

H 

RESTORE REGS 

0619 

Et 

a 

POP 

H 


061A 

C3 0352 

a 

a; 

JflP 

RSTORE 


061F 


a; 

a 

.LOC 

61FH 


061F 

3A 059B 

aLTEXP: 

LDA 

ENDFLG ; 

?EXP DONE? 

0622 

B7 

a 

ORA 

A 


0623 

CA Q65C 

a 

J2 

END ] 

:YE5p END 

0 626 

21 05FA 

a 

LXI 

HpDRKEXP 

;H0iPUT JMP ADDR 

0629 

22 0599 

a 

SHLD 

NXTEXP+1 

i IN '»EKDEXF'» 

0 62C 

21 OIBB 

a 

LXI 

H,FLNAHE+6 iPUT "L" SUFFIX 

062F 

364C 

a 

MVI 

i 

1 IN FILENAME 

0631 

1 1 05D8 

a 

LXI 

D.PLDATAiSET UP PROCSR 

0654 

CD 0468 

a 

a; 

a; 

CALL 

PSINIT ; 




NOW RESET TRANSDUCERS AND ADVANCE THE 



a; 

ADVANCE 

THE LIGHT FILTER MOTOR, 



a? 

PORT 24 

ASSIGNMENT: BIT 0 = LIGHTS 



a ; 



1 = RESET DIFF 



a: 



2 = MOTOR ADV. 



a; 

^ ■ 



7 = EXPT OFF 

0637 

3E06 

aSTEPPi 

nvi 

A,6 

SET BITS 1 £ 2 

0639 

D318 

a 

GUT 

24D 

0 63B 

0EG4 

a 

MVI 

C>4 

DO FOUR CYCLES OF 

0 6 3D 

CD 064C 

a 

CALL 

WT50 

SO MILLISEC WAIT 

0640 

3EOO 

a 

MVI 

A,0 

CLEAR ALL BITS 

0642 

D31S 

a 

OUT 

24 D 

0644 

11 05D5 

a 

LXI 

DpSLDATA 

SET UP INTHDLR 

0647 

CD 0430 

a 

CALL 

INIT 


064A 

18CC 

a 

JMPR 

RETSEQ 1 

;RETURN TO STATUS 



W p 

a; * * 

3 . 

# # * 

* * # 

****** 



allHIS ROUTINE WAITS 0.049999875 SEC TIMES THE 
aiCONTENTS OF THE C-REOISTER. 



ajREGlSTERS CpDp 

ajARE PRESERVED, 

* 

AND E ARE ALTERED. ALL OTHERS 





D64C 

If 378E 

aWT50: 

LXI 

D,37aEH ; 

!SEE page 223 UP BUGBOOK 

064F 

ID 

a.-LOOP: 

DCR 

E 

FOR EXPLANATION 

06 50 

C2 064F 

a 

JHZ 

,.LOOP 


0653 

15 

a 

DCR 

D 


0654 

C2 064F 

a 

JNZ 

,.LOOP 


0657 

OD 

a 

DCR 

C 


0658 

C2 064C 

a 

JKZ 

UT50 


065D 

C9 

a 

RET 





Cl f 

a; ^ 

a; 

in T 

* * » 

^ * 


06 5C 

21 0668 

a; 

3; 

aENDr 

LXI 

Hp..MESSj 

^SEHD MESSAGE TO 

065F 

CD 047A 

a 

CALL MESSOUT ; 

jCONSOLE 

0662 

3E80 

a 

MVI 

A,128D j 

;SET BIT 7 OF 

0664 

D3t8 

a 

OUT 

30Q j 

a/0 PORT 30Q 

0666 

18B0 

a 

JMPR 

RETSEQ J 

;RETURN TO STATUS 

066S 


a..MESS: 

.ASCIZ 

/ 


0668 

QD0A2A2A2A20a»»» EXPERIMENT COMPLETED 


0686 

ODOA 

a 




0688 

ODOAOO 

a/ 

a; 

a; 

3; * * 

* * ^ 

^ ^ 

# 


a^THIS IS A BASIC CALL SUBROUTINE WHICH STARTS 
asEXPERirlEHT WITH A DARK PERIOD. 

Listing 1 continued on puge 422 


SAVE 90% 


You CAN save up to 90% 
by building your own 
Micro or Minicomputer! 
I£ you can read - you 
can do it. SO DO IT! 

FREE DETAILS 

DIGATEK CORP 
SUITE ED 

E7S3 U. BUTLER DR ■ 
PHOENIX AZ SSDEl 

you CAN afford a 
Computer of your own 


Circle 4B0 on Inquiry card. 



ONLY 
$299.00 

If you have a 1-80 based S-10D system, 
our memory board should be yours. 

Our state of the art design uses prime 
quality &4K DRAM chips and F-series 
address logic to Implement a full 64 
KILOBYTES of high-speed (250 nSEC 
access) low power (400 mA) memory, 
all on one half height 5-100 board. 

A fuliy assembled and tested memory 
board with complete documentatfon for 
only $299. Unbeatable! $ 

Phene Orders; 

U.S.A. 

(313) 455-3202 
CANADA 
(416) 294*5473 



ASSOCIATES 


S21 LEICESTER PLYMOUTH. ML 48170 
BOX 31, WHITEVALE, ONTARIO LOH 1MQ 


Circle 478 on Inquiry card. 


SOFTWARE 

PROFESSIONALS 

CONSIDER SOUTHERN CALIFORNIA 
AND SUNBELT OPPORTUNITIES 

LOCAL NETWORKING 
ANALYST.to 40K 

DIAGNOSTICS/SOFWARE 
DEVELOPMENT.to 32K 

D.E.C. SOFTWARE' 

COMMUNICATIONS.to 35K 

UNIX SYSTEMS 

PROGRAMMER.to 32K 

SOFTWARE ENGINEER' 

UNIX, C.to 25K 

WESTBROOKE SEARCH, INC. 

9320 CHESAPEAKE DRIVE, SUITE 202 
SAN DIEGO, CALIFORNIA 92123 
(714) 565-4331 


























The Key Sequential Access 
Method (ISAM) for the profes¬ 
sional In many successful ap¬ 
plications since 1977. Used by 
equipment manufacturers like 
Cromemco & Philips. Runs on 
floppy or hard disk systems 
under CP/M®, CDOS, IMDOS, 
with a special version for UCSD 
Pascal Easy interfaces to 
CBASIC 2, Microsoft Basic. For¬ 
tran, Pascal and assembly lan¬ 
guage. 

Features: 

^Any number of keys 

® Fixed, variable, and data sen¬ 
sitive records 

©B-free file structure Vfith no 
overflow areas insures fast 
access 

^Access by full or partial keys, 
sequential movement in both 
directions, and access by 
record number 

oAutomatic disk space reclama¬ 
tion 


® Self-reorganizing files 

® Files may span up to 4 disks 

Powerful utility package in¬ 
cluded 

© Written in machine language 
for speed & efficiency 


'^Requires only 5k of memory 


Single site object licence $ 395 

Demo package on B” 

SSSD CP/M mrmat $ 50 

California rasldenls add 6% sales tax 



OEM & Dealer inquiries invited 


EMS 


Efficient 
Management 
Systems, Inc. 


compoter application* 


3645 Grand Ave., Ste 304 
Oakiand, CA 94610 


CP/M is a regisiated Crademark of Digital Researchy 


Listing 1 continued: 


ajREGISTERS ARE NOT SAVED, 


068B 

Zl 

061F 

a 

LXI 

LTEXP 

lF\}J JUMP ADDR INTO 

OSfiE 

22 

0 599 

a 

SHLD 

NXTEXP+1 

; "ENDEXP" 

0691 

21 

018B 

a 

LXI 

H.FLNAME+6; PUT ’»D” SUFFIX 

0694 

3644 

a 

MVI 


; INTO FILENAME 

0696 

1 1 

0503 

a 

LXI 

D,PDATA 

;SET UP PROCESSOR 

0699 

CD 

0468 

a 

CALL 

PIINIT 


069C 

1 1 

05B0 

a 

LXI 

D,SDATA 

;SET UP HANDLER 

06 9F 

CD 

0430 

a 

CALL 

INIT 

^START SAMPLING 

06AZ 

C9 


a 

RET 


JRETURN 


.INSERT BsHEADER.ASM 







* 


aj» 

HEADER 





* 




aiiHis secTioH reserves 

LOCATIONS AND 


a:SETS UP 

THE HEADER MESSAGE, 

0700 

9 * 

a 

.LOG 700H 


0700 

a i 

20202020202t)akNM; 

.ASCII / 


070S 

QDOA a/ 


:& SPACES RESERVED FOR 


a 


!HEADER FILENAME 

070A 

a j 

202020202020aDATEt 

.ASCII / 


0715 

ODOA a/ 


;9 SPACES RESERVED FOR 


a 

a; 


iDATE 

0717 

23204348414Ea 

.ASCII /ft CHAKNEIS:/ 

0722 

202020 aHDCHNL; 

.ASCII / / 

;STORE ftCHKLS HERE 


a 


; (ASCII) 


a 

.ASCII / 


0725 

0DOA234C4947a«LIGHT.DARK EXPTS:/ 


0739 

202020 aCYCLES: 

3J 

a 

.ASCII / / 

;STDRE ICYCLE5 HERE 


.ASCII / 


073C 

0D0A4441524BaDARK SAMPLING PARAMETERSt 

0757 

0D0A20202020a SAMPLING RATE=/ 


076B 

202020202020aDRATE: 

.ASCII / 

/ jstore dark 


a 


;SAMPLING RATE HERE 


01 f 

a 

.ASCII 0 


0777 

0DOA202020Z0a ftSAMPLES/DATA PT:$ 


078E 

20202020 aDAVGs 

a; 

3 

.ASCII / / 

!STORE DARK S/DPT HERE 


-ASCII / 


0792 

0D0A202020Z0a TIME 

IN DARK:/ 


07A5 

202020202020aDTlME! 

.ASCII / 

/ ;STORE DARK TIME 


a 

a; 


IHERE 


a 

.ASCII / 


07B1 

0D0A4C49ii7<i8aLIGHT SAMPLING PARAMETERS! 

07CD 

ODOA20202020a LIGHT PERIOD:/ 


07E0 

202020202020aLTPER: 

.ASCII / 

/ iSTORE LIGHT 


a 

rtl * 


JPERIOD HERE 


a 

.ASCII / 


07EC 

ODOA20202020a SAMPLING RATE:/ 


0800 

20202020Z020aLRATE: 

•ASCII / 

/ jSTORE LIGHT 


a 


?SAMPLING 


a 


;RATE HERE 


a 

•ASCII $ 


080 C 

OD0A20202020a #SAMPLES/DATA PTjO 


0823 

20202020 aLAVG^ 

.ASCII / / 

;STORE LIGHT 


a 

nt * 


;S/DPT HERE 


a 

.ASCII / 


0827 

ODOA2D2a20203 PERIOD OF LIGHT SAMPLING:/ 

084 6 

202020202020aLTIME; 

.ASCII / 

/ ;ST0RE TIME 


a 


iTO DO DARK 


3 


iPROCESSIHG 


a 


jhere 


a 

.ASCII / 


0852 

ODOA a 



0854 

ODOA434F4D4DaCOMMENTS 

:/ 


085F 

2020202020 aGOMNTS: 

.ASCII / 

/ ;PUT COMMENTS HERE 


a; 
a I 
ai 

ajTHlS ROUTINE FILLS THE REGISTERS WITH THE 
ajFROPER ARGUMENTS FOR WRITING THE HEADER 
a;T0 DISK. IT THEN CHANGES THE FILE NAME 
a;PREFlX TO "DF” (FOR DATA FILE) AND RETURNS, 

a i 

08EO a .LDC 8E0H 

08EO 3E01 SHDWRIT: MVI A,1 
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Listing I continued: 

03E2 n 0700 

3 

IXI 

D,7D0H 

QSE5 

01 0002 

3 

LXI 

B,2 

0SE8 

21 0185 

3 

LXI 

H,FLNAME 

03 EB 

CD 04C5 

3 

CALL 

FWRITE 

OSEE 

21 0185 

3 

LXI 

H,FLNAME 

OS FI 

3644 

ol 

3 

MV I 


0SF3 

23 

a 

I NX 

H 

oaF4 

3646 

3 

MV I 


0SF6 

C9 

a 

RET 



;CKANt3E FILE KAPIE 
IPREFIX 


a; 

a;THl5 ROUTINE OUTPUTS A MESSAGE LOCATED IN 
SiRAM CDE3 TO THE CONSOLE USING THE DOS 
a?I/0 ROUTINES AND THE B/A MESSOUT UTILITY* 


0SF7 

EB 

a; 

a 

XCHG ;Hi<=DE 

08 F8 

CD 047A 

a 

CALI MESSOUT 

08^B 

C9 

Q 

RET 

08FC 

F3 

a; 

a; 

3; 

3; 

3 

THESE TWO ROUTINES (CALLABLE BY 
DISABLE AND ENABLE INTERRUPTS . 

DI ; 

OSFD 

C9 

a 

RET ; 

08FE 

FB 

3; 

a 

El ; 

OSFF 

C9 

a 

RET 

0900 



*L0C 900H 


.INSERT B:OGRAFX.ASM 

OGRAFX 
a; 

3; 

aiTHlS ROUTINE OUTPUTS DATA FROM THE PROCESSOR 
a;BUFFER TO AN OSCILLOSCOPE VIA A/D PORT 26. IT 
aiEXPECTS THE CALLING PROGRAM TO HAVE PLACED IN 
a;'DSPCHt' THE CHNL MINUS ONE TO BE DISPLAYED, 

3; 

3jON ENTERING, DE SHOULD CONTAIN THE tt OF PTS TO 
ajDISPLAY, A TRIGGER PULSE IS SENT OUT PORT 25 
3iT0 MARK THE BEGINNING OF THE DISPLAY. 

a; 

a^ONLY THE IX AND lY REGS ARE PRESERVED, 


S; 

a;IN DSPLY LOOP 
a; 


THE REGS ARE USED AS FOLLOWS: 


0900 


a; 

3; 

3; 

a; 

3 i 

aDSPCHL: 

*BLKB 

BC = # OF 
DE = 1 OF 
HL = ADDF 
A = DAT^ 

1 

■ CHANNELS 
= DATA PTS 

E OF DATA PTS 
k 

PUT CHNL-1 TO SAMPLE 

090 1 

00 

a 
a; 

aOGRAFX: 

.BYTE 

0 

KEEP 0 FOR PROPER ADD 

0902 

14 

IKR 

D 

FOR PROPER COUNTING 

0903 

2A 017D 

a 

LHLD 

BFSTRT 

CALCULATE ADDR OF 

0906 

ED4B 0900 

3 

3 

LBCD 

DSPCNL 

FIRST DATA PT 

090A 

B7 

a 

ORA 

A 


090B 

ED4A 

a 

D A DC 

B 


090D 

3A 0157 

a 

LDA 

CHNL 


0910 

4F 

a 

MOV 

C, A 

PUT ttCHNLS IN BC 

091 1 

3E7F 

a 

MVI 

A,127D 

SEND TRIGGER PULSE 

0913 

D3 19 

a 

OUT 

25D 


0 915 

3Eao 

a 

MVI 

A,0 


0917 

D319 

a 
a ■ 

OUT 

25D 


0919 

7E 

aDSPLY: 

MOV 

A,M 

DISPLAY DATA DUT 26 

09U 

D31 A 

3 

OUT 

26D 


09tC 

ED4A 

3 

DADC 

B 

INCR HL BY tCHNLS 

091E 

1D 

3 

DCR 

E 

DECREMENT POINTS CKTR 

(J91F 

20FS 

a 

JRN2 

DSPLY 


0921 

15 

3 

DCR 

D 


0922 

20F5 

3 

JRNZ 

DSPLY 


0924 

20F3 

3 

JRN2 

DSPLY 

LOOP TIL DONE 

0926 

C9 

a 

RET 




a; 

aj 

ai 

a; 

a; 

33 
3; 
3; 

a; 

a; 

a; 


.INSERT B;FREAB.ASM 
FREAD 

« 1If ^1 tt « « « « « # K « « It # K 

THIS SUBROUTINE READS A FILE FROM DISK TO 
MEMORY USING THE NORTH STAR DOS ROUTINES* 

EXPECTS DE ON ENTERING TO BE A POINTER TO THE 
RAM ADDR OF THE FILE NAME* ALSO EXPECTS THE 
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Circle 253 on inquiry card. 

' ^ 

HOUJTOSORT 

CflSICR 
QUICKCR 
and 
B€1T€R 

Calling a sort routine from a user 
program has always been a 
problem. Special interface routines 
had to be written, programs 
relocated, and large amounts of 
dedicated memory were required. 

Now there is MAGSORT’", the first 
full featured Sort/Select/Merge 
program specifically designed to 
take the pain out of sorting. 

EASIER 

Interfacing MAGSORT to your 
CBASIC, Microsoft SASIC, 

Pascal/MT+, PL/l-80, or Fortran-80 
programs is a snap. Two simple 
statements do it all. No dedicated 
memory, relocation, or special 
interfacing is required—not even 
in CBASIC. 

And running MAGSORT stand alone 
is just as simple. The easy-to-use 
utility program asks all the 
questions so you don’t have to 
remember a aictionary full of 
—commands— — 

QUICKER 

MAGSORT is written in 8080/Z80 
assembler and uses a unique 
proprietary technique that allows 
the entire user memory space to 
be utilized for buffering. This 
provides the fastest possible 
sorting and optimizes MAGSORT for 
large files. 

BETTER 

MAGSORT is better than super! Its 
unmatched features make it the 
sort for today's sophisticated 
systems. 

At $250, MAGSORT may cost a little 
more than some other sorts, but it 
quickly pays for itself with 
convenience, speed and versatility. 
And, like all MAG software 
products, MAGSORT includes our 
free one year support service. 

To learn more about how you can 
put the "super” back into sorting, 
see your MAGSORT dealer or write 
or call MAG today. 


rUlME 


MICRO flPPLICRTIONS GROUP 

20201 Shermon UUay / Suite 205 
CcinogQ Park / CB 91306 / ( 215 ) 700-1426 

CBASIC Is a iraderrtark ol Gompiiler Syslams Pascal/MT* is a 
tradumark oJ MT Microsysl&ms. PLyi-SO is a Irademark of j 
, Dig Ha I Research Forfran-BD is a fraderrark of MiCrosofE.^^ 
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Circle 3p Of> Inquiry card. 



OWER 


FOR YOUR APPLE 

LANGUAGE SYSTEMS 



APPLESOFT: 30.3 MIN. 
MICROSPEED ][: 3.9 MIN. 
MICROSPEED ][+: 2.4 MIN. 



FASTE.ST- 100 

TMO I cci I . faster 

THAN APPLESOFT 

MOST POWERFUL: !!^5SleAs?r 

pascal or FORTRAN 

EXPANDABLE: 

n R F A TIU P “ ciflow voun ow n 
on CM live, language 

USER-FRIENDLY: 


REQUIRES APPLE. SINGLE DISK 
W SPEED ]t USES 2mH2 PROCESSOR 
U SPEED M+ USES 4 mHz PROCESSOR 


SEE YOUR DEALER OR CONTACT 


6910 Br[»)(iidg6 Dr., Buiite Upfw Marlboro, Md, 20070 
(301J 627-S650 
I’m Interested: Please Send 

□ p SPEED K M95. □ 160 page Manual »35. 

□ p SPEED ][♦ *645. □ Oetalled Inlormation 

Name___ 

Address __ 

GJty___ 

State ____ Zip __ 


Listing 1 continued: 

a;FOLLOWING PARAMETER TABLE TO BE PROPERLY 



a;FILLED IN: 

a ■ 


0927 01 

aDSKDVR: .BYTE 1 

;USE DRIVE i1 

0 928 

aFLADOR: ,BLKW 1 

?ST0RE FILE PNTR HERE 


a 

a; 

1 CLOW/HIGH BYTES) 

201C 

a; 

iDLOOK = 201CH 

JJMP ADDR FOR DLOOK 

2022 

aDCOM = 2022H 

;JMP ADDR FOR DCOM 

2A0 4 

aSASIC = 2A04H 

;ENTER BASIC 


a; 

a;FOR CONVENIEKCE THE FILENAME MAY BE PLACED 
a;IN THE FOLLOWING BLOCK: 


0 92A 


a 

.BLKB 

8 

;5AVE FOR FILENAME 

0932 

20 

a 

-BYTE 

20H 

JASCII BLANK 


a; 

a;ONLY IX,lY REGISTERS ARE PRESERVED, 


0933 

EB 

a; 

aFREAD; 

XCHG 


;SET UP REGS FOR DLOOK 

0934 

3A 0927 

a 


LDA 

DSKDVR 

;HL-PNTR TO FILENAME 



a 




;A =DISK UNIT #1 

0 937 

CD 201C 

a 


CALL 

DLOOK 



093A 

3813 

a 


JRC 

NOFILE 

{NO SUCH FILE, RETURN 

Q9 3C 

5E 

ol 

a 


MOV 

E,M 

IsET UP REGS FOR DCOM 

0 930 

23 

a 


INX 

H 

sOE<=Dl$K ADDR 

093E 

56 

a 


MOV 

D,M 

i 


093F 

23 

a 


INX 

H 

i 


0940 

4F 

a 


MOV 

C,A 

;C<=UKIT ftl 

0941 

7E 

a 


MOV 

A,M 

;A=tt OF BLOCKS 

0942 

EB 

a 


XCHG 


;KL=DISK ADDR 

0943 

060 1 

a 


MVI 

B, 1 

;B=READ COMMAND 

0945 

ED5B 0928 a 

a , 


LDED 

FLADDR 

iDE^FlLE RAM ADDR 

0 94 9 

CD 2022 

a, 

a 


CALL 

DCOM 

F 


094C 

3810 

a 


JRC 

BOGUS 

;INVALID DCOM ARG 

094E 

G9 

a 

rtl * 


RET 






<U r 

a;* 

Ik 

41 X It 

# » « 41 

It 41 It 4t It It 

It It « It 

Q94F 

21 0958 

aKOFILEt 

LXI 

H,,.MESSiSEKD MSSGE TO CRT 

0952 

CD 047A 

it 


CALL 

MESSOUT 

1 


0955 

C3 2A04 

a 
a; 
a*, 


JMP 

BASIC 

t 


0958 


MESS: 

,ASCIZ 

/ 



0958 

0DaA4E4F2053aNO 

SUCH 

FILE 




0968 

ODOA 

a 






0968 

ODOAOO 

a/ 

a; 






096B 

21 0974 

aBOGUS: 

LXI 

H,..MESSlSEHD USSGE TO CRT 

096E 

CO 047A 

a 


CALL 

MESSOUT 

r 


097 1 

C3 2AD4 

a 
^ ■ 


JMP 

BASIC 

i 


0974 


m i 

a,, 

MESS: 

,ASCIZ 

/ 



0974 

0D0A494C4C45aiLLEGAi 

DCOM ARGUMENTS 



098C 

ODOA 

a 






098E 

ODOAOO 

a/ 

a? 








r 


.END 





ADRDAT 

01B2 


BASIC 

2AQ4 

BEEP 

0350 


BFSTRT 

017D 


BLANK 

050C 

BOGUS 

096B 


CHKL 

0137 


CLK2FS 

0248 

COMHTS 

0S5F 


COUNT 

0208 


COOT 

200D 

CYCLES 

0739 


DATE 

070A 


DAIWR 

0487 

DAVG 

078E 


DCOM 

2022 


DIVSR 

013B 

DLOOK 

201C 


DOS 

2028 


DRATE 

076B 

DRKEXP 

05FA 


DSKDVR 

0927 


DSPCHL 

0 90 0 

DSPLY 

09 19 


DTIME 

07A5 


DNRIT 

20 IF 

END 

065C 


EHDCK 

0362 


ENDEXP 

0590 

ENDFLG 

05 9 B 


ESTART 

036B 


ETIME 

013D 

FETCH 

OtAA 


FLADDR 

0928 


FLNAME 

0185 

FLNM 

0700 


FKXN 

04 IF 


FREAD 

0933 

FULL 

055F 


FWRITE 

04C5 


HDCHNL 

0 7 22 

HDWRIT 

O5E0 


HYDCR 

0366 


TLLARG 

0532 

INIT 

0430 


INTHLO 

OISE 


INTSS 

0138 

LAVG 

0823 


LITOFF 

059C 


LITON 

05A2 

LRATE 

0800 


LTEXP 

{)61F 


LTIME 

0846 

LTPER 

O7E0 


MBOFPT 

017F 


MESSOU 

047A 

NEXT 

02E9 


NQFILE 

094F 


NTMPAD 

0183 

NXTEXP 

0598 


NSEVTS 

D13C 


OGRAFX 

0902 

OTMPAD 

018 1 


DVFLAG 

0247 


OVFLOW 

0372 

PDATA 

05B3 


PIOATA 

0505 


PRDCSR 

02DD 

P$INIT 

0468 


RETSEQ 

0618 


RSTORE 

0352 

SAMPLE 

019C 


SCNTR 

013A 


SDATA 

05B0 

SLDATA 

05D5 


STDAT 

01B8 


STEPP 

0637 

STKPT 

035B 


S$DPT 

0 139 


TAKEN 

0500 

TMPBFl 

ores 


TMPBF2 

0 1E8 


TRAKSF 

OZFF 

UPDATE 

0222 


WT50 

064C 







424 Nevpinber 1961 © BYTE Publjcatignsi Inc 



























































Listing 2: BAS/C program that demonstrates how parameters may be passed to the 
data-acquisition program in listing 1 (referred to as UTIL in the BASIC program com¬ 
ments). 

100!^' THIS PHOGHAM DEMOrfSTPATtS HDW BASIC 

1101^' --- PLACE SAMPLPIG PARAMETERS IN 'HTIL'" 

120! \1»^ »UTIL* SHOULD ALREADY BE LOADED^' \! 

130 INPUT'MIAME OF DATA FILE (8 C]JARACTERS, I,E* ' DATA. 0 1A ' ) ; , Ht 

REH 

150 !\r' FILENAME IS NOW PUT IN ADDRESS 135 HEX" 

160 M = 389 - 135 HEX ^ ^FLNAME' 

170 FOR 1=1 TO n 

ISO FILL M,ASC<NiCI,I)) 

190 M=M+1 

200 NEXT I 

210 !\!"THE SAMPLING INITIATOR REOUIRES A TABLE CONTAINING" 

220 !"THESE PARAMETERS;" 

230 ! 

24 0 !" id CHANNELS TO SAMPLE;" 

250 »" fl INTERRUPTS PER SAMPLE;" 

260 !'■ ^ SAMPLES PER DATA POINT?" 

262 r 

264 ’UTIL* SAMPLES CONSECUTIVE CHANNELS, STARTING AT" 

266 !" PORT 25 (DECIMAL) OF THE A/D BOARD, TRY H TO BEGIN WITH," 

270 rMNPUT"HOW r4ANy CHANNELS TO SAMPLE? ",C 
2B0 FILL 0,C \REM START THE TABLE AT 0000 

290 ! 

300 !" INTERRUPTS PER SAMPLE TELLS 'UTIL' HOW OFTEN THE" 

310 !" A/D BOARD SHOULD BE CALLED, FOR EXAMPLE, SUPPOSE" 

320 !" THE REAL TIME CLOCK ON THE MOTHERBOARD WAS SET FOR" 

330 I" A 53*248 MILLISEC INTERVAL, IF YOU WANTED TO" 

340 !" SAMPLE ONCE A SECOND, THEN 0 INTERRUPTS PER SAMPLE" 

350 !" SHOULD BE 19 (53*348^19= 1.01 SEC)." 

360 !\INPUT" P INTERRUPTS PER SAMPLE?",II 

370 FILL 1,11 
330 ! 

390 M' fl SAMPLES PER DATA POINT TELLS 'UTIL' HOW MANY SAMPLES" 

400 !" TO AVERAGE, THE NUMBER SHOULD BE A NUMBER N, SUCH THAT" 

4 10 1" N EQUALS TWO RAISED TO AN INTEGER POWER (!,£., 1,2,4,8, , . . ) " 

415 !" SO THAT 'FNXN' WILL WORE PROPERLY, TRY 1 TO BEGIN WITH." 

420 ! 

430 INPUT" # SAMPLES PER DATA POINT (POWER OF 2)7",N 

440 IF N>256 THEN 430 
450 FILL 2,N 
460 ! 

470 P=0 \REM CALCULATE PROCESS CODE 

480 IF N=1 THEN 520 
490 rUN/2 
500 P=P+1 

510 IF N>1 THEN 490 

520 IF N<1 THEN 430 

530 fill 3,P XREM start TABLE AT 0003 

540 !" NOW A PABAMATER TABLE MUST BE SET UP FOR 'PSINIT'," 

550 !" THE FIRST PARAMETER IS THE PROCESS CODE FOR 'FNXN'," 

560 !" THIS IS CALCULATED AS THE PC3WER OF TWO WniCH EQUALS N," 

570 * 

580 r" THE SECOND PARAMETER IS THE P OF PROGRAMMED EVENTS." 

590 I" IN THIS EXAMPLE WE WILL HAVE ONLY TWO EVENTS. THE" 

600 !" FIRST WILL SET BIT 0 OF PARALLEL PORT 24 (30 OCTAL)" 

610 !" AND THE SECOND WILL TERMINATE SAMPLING, WHITE THE" 

620 !" BUFFER TO DISK AND SEND A MESSAGE TO THE CONSOLE." 

630 !" OF COURSE, THE FIRST EVENT SHOULD BE SET FOR A TIME" 

640 !" PRECEEDINC THE SECOND EVENT, THE PROGRAMS FOR THESE" 

650 r" EVENTS CAN BE FOUND IN MODULES 'SPECIAL EVENTS' AND" 

660 !" 'LIGHT/DARK EXPERIMENT'." 

670 FILL 4,2 
680 ! 

690 r" THE TIME REQUESTED IS CALCULATED AS THE NUMBER OF" 

700 !" DATA POINTS ( = ff INTERRRUPTS PER SAMPLE * P OF SAMPLES" 

710 !" PER DATA POINT), THUS IF # INTRRPTS/SAMPLE EQUALS 19" 

720 !" AND P SAMPLES/OATA PT EQUALS 8, THEN THERE WILL BE 8" 

730 !" SECONDS PER DATA POINT (ASSUMING 53 MS CLOCK) AND THE" 

740 !" TIME FOR EACH EVENT HAS UNITS OF 8 SECONDS," 

750 ! 

760 INPUT" TIME FOR EVENT idl: " ,T1 

770 REM PUT THE TIME IN THE TABLE, HIGH BYTE FIRST, 

780 FILL 5,INTCT1/256) 

790 FILL 6, T1 - I NT( T1/256) ^^256 

800 REM NOW PUT THE ADDR OF EVENT PROGRAM tfl IN THE TABLE 
810 HEM 

820 FILL 7,162 \BEM LOW BYTE OF ADDR 5A2 HEX 

830 FILL 8,5 SREM HIGH BYTE 

840 REM 

850 INPUT" TIME FOR EVENT fl2: ",T2 

860 FILL 9,INTCT2/256) 

870 FILL 10, T2 - INTCT2/256)*255 
830 1 
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Circle 159 on inquiry canj. 

CHOOSE... 

Choose an Apple Desk 



A compact Bi-Level desk ideal for the Apple com¬ 
puter system. This 42"' x desk comes with a 

shelf to hold two Apple disk drives. The lop shelf for 
your TV or monitor and manuals can also have an 
optional paper slot to accomodate a printer. 11 is 
shown here with the optional Corvis shelf which will 
hold one Corvis disk drive. The Corvis shelf is avail¬ 
able on the S2" x 29'>6'' version of the Apple desk. 

Choose a Micro Desk 



The Universal Mrcro desk accommodates the 5-100 
type microcomputers. The desk is available in four 
sizes: 17,75 inch, 19.06 inch, and 20.75 inch wide 
openings with 24 inch front-to-rear mounting space. 
The fourth size is a 20.75 inch wide opening with a 
26.50 inch fronMo-rear mounting space. 

Choose a Mini Rack 



Mini racks and mini micro racks have standard vent¬ 
ing, cable cut outs and adjuslable RETMA rails. 
Choose a stand alone bay or a 40", 60", or 72" desk 
model in a variety of colors and wood tones. A 
custom rack is available for the Cromemco. 


Choose a Printer Stand 



The Universal printer stand fits the: 


Centronics 700's 
Dec LA 34 
NEC Spin writer 
Lear Siegler 300's 


Diablo 1600^S & 2300's 
T.t. 810 & 820 
Okidata Slimline 
Anadex 9500's 


Delivery in days on over 200 styles and colors in 
stock. Dealer inquiries invited. 



FURINJITURe 

COMR4N^# 


17129 S. Kingsview Avertue 
Carson, California 90746 
Telephone: (213)538-9601 
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68KFORTH 

New SYSTEMS LANGUAGE for 
ERG 68-696 CPU and 
Motorola's KDM board. 0/S, 
Compiler, Monitor, Assembler, 
Interpreter, Virtual Memory, 
Screen Editor, DBL Precision 
Arithmetic and more. En¬ 
hanced FIG-FORTH Vocabu¬ 
lary. Environment: stand alone, 
Bell Lab's UNIX. or 
Whitesmiths' IDRIS, etc. 

$795 

EMPIRICAL RESEARCH 
GROUP, INC. 

PO Box 1176 
Milton, WA 98354 
206-631-4855 


Circle 164 on inquiry card. 


STATISTICAL 

SOFTWARE 

ELF — Stepwise regression, fac¬ 
tor analysis, corretation coeffi¬ 
cients, crosstabs, sirnple statistics, 
t-tests, ANOVA, stepwise discrimi¬ 
nant analysis, all BASIC transfor¬ 
mations and more. $200.00 

TWG/ARIMA — Box-Jenkins for 
seasonal and non-seasonal models, 
identificaiion, estimation and fore¬ 
casting. Introductory Price: 
$250,00. 

Each includes a database 
manager, numeric software key¬ 
pad, and is menu-driven. Each re¬ 
quires an Apple II with Applesoft, 
48K. and DOS 3.3. 

For further information, write 

3907 Lakota Road 
P.O, Box 10114 
AlaxandHa, VA 22310 

‘Apple II and Applesoft ate trademerks of 
the Apple Computer Company 


Circle 430 on Inquiry card. 



Listing' 2 continued: 

890 REM NOW PUT THE ADDR OF EVENT PROGRAM TKE TABLE 

900 FILL 11,144 \HEM LOW BYTE OF ADDH 590 HEX 

910 FILL 12,5 \REM HIGH BYTE 

920 REM 

940 REM 'END£XP% TfiE ROUTINE THAT TEHMIJJATES SAMPLING, 

950 nm REQUIRES THAT A JUMP A DDR BE FILLED IN* IT IS DONE 
960 REM BELOW 

970 FILL 1433,92 \REM FILL 599 HEX WITH LOW BYTE OF ADDR 065C 

9B0 FILL 1434,5 VREH FILL 59A HEX WITH HIGH BYTE OF ADDR 

990 1 

10001” WOW THE PROCESSOR INITIALIZER IS GALLED*” 

1010 0=CALLC1120,3) ^REH 3 = STARTING ADDR FOR PARAM* TABLE 
1020 1 

1030 INPUT"PRESS CARRIAGE RETURN TO START SAMPLING",0$ 

1040 Q=CALL(1064,0) \REM 0 = START OF PARAMETER TABLE 
1050 ! 

1060 !”THIS BASIC PROGRAM IS ENDED, BUT SAMPLING WILL CONTINUE'» 
1065 ! "UNTIL Ail ENDING MESSAGE IS SENT TO THE CONSOLE*” 

1070 END 
READY 


Lbting 3: This program initializes the laboratory system for a sample biological experi¬ 
ment which will use all of the features of the lab system. 


IREM THIS PROGRAM INPUTS PARAMETERS FOR DOING A LIGHT/DARK 
2REM EXPERIMENT* IT PROMPTS THE USER FOR PARAMETERS, PLACES 
3REM THEM IN THE L/DEXP PARAMETER STACKS AND WRITES A HEADER 
4REM FILE DESCRIBING THESE PARAMETERS OUT TO DISK* 

10 !TAB(2Q) LIGHT/DARK EXPERIMENT 

20 ITABt15),”A/D UTILITIES SHOULD ALREADY BE LOADED"\! 

30 DIM C$(40) 

40 K=53*243 \REM CLOCK INTRPT RATE IN MILLISEC 
50 1\!”CL0CK INTERRUPT RATE- ",K," MSEC” 

60 !”CHANCE LINE 40 IF DIFFERENT HATE” 

100 REM FUNCTION CONVERTS A 4-DIClT HEX NUMBER TO DECIMAL 
105 DEF FrMlCX$> 

110 X=0 
115 D-4096 


120 FOR 1-1 TO 4 
125 T$ = X3Cl,n 

130 IF T$<^”F” THEN 165 

135 Y=VALCTS) 

140 Y=Y*D 

145 D=D/16 

150 X:^X + Y 

155 NEXT I 

160 RETURN X 

165 IF TS>-''A” THEN 170 ELSE 135 


170 Y^ASCCT$) 

180 Y=^Y-55 

185 GOTO 140 

190 FWEND 

200 !”THESE ARE TEIE INPUTTED PARAMETERS ;” \ \ ! 

202 S1=FNHt”03F7") 

203 32=FNHt”Q7aO”) 

205 C=CALLf31,S2) 

206 INPUT ”PRESS CARRIAGE RETURN TO CONTINUE”,K$ 

210 !\!”WHICH PARAMETERS DO YOU WANT TO ALTER?" 

220 !TABC3) /■1=FILENAME/DATE” 

225 !TAB<8),”2 = rf CHANIlELS/tf CYCLES” 

230 !TABC8),”3=DAHK SAMPLING PARAMETERS" 

235 1TADC3) i”4=LIGHT SAMPLING PARA.METEKS” 

240 ITAflCS) ,”5=C0riMENTS” 

245 riABCS),”6=ALL OF THE ABOVE” 

247 1TABC8),”7=NONE,BEGIN EXPERIMENT” 

250 IMNPUT "WHICH NUMBER?”, A 

255 ON A GOTO 400,500,600,700,300,900,300 

300 REH t**»>»*****#*»*»»tt»**#»»*»»<*»**»»*** 

305 REM 

310 REM WAIT FOR CARRIAGE RETURN, THEN WHITE OUT HEADER, 
315 REM START SAMPLING AND CHAIN "STATUS,2” WHICH 
320 REM EIAS STATUS ROUTINES. 

325 !\»”MAKE SURE DATA DISK IS ON DRIVE ffl” 

330 !TAB(8),"STATUS DISK IS ON DRIVE i^2” 

335 !\INPUT”PRESS CARRIAGE RETURN TO START SAMPLING”,K$ 
340 a=FNH("0BE0”) \R£M WRITE HEADER 

350 Q=CALL(Q) 

360 g=FNMt" 068 a") \REM START SAMPLING 

370 Q=CALL(g) 

390 CHAIN "STATUS,2” \REM STATUS ON DRIVE #2 

396 REM 

397 REM 

398 REM 

400HEM INPUT FILENAME/DATE AND RETURN 
410 G0SU9 1000 


Circle 331 on inquiry card. 













Circle 168 on Inquiry card. 


Listing 3 confinuedi 
420 GOTQ 200 

'SOOKen INPUT tfCHAHUELS/^KCYCLES AND RETUHN 
510 G03UB 1300 
520 GOTO ?00 

GQOREiM I1JPUT DARK SAHPLIUG PARA’^IETERS 
610 GOSUB 1500 
020 GOTO 200 

7O0REM INPUT LIGHT SAMPLIfJC PARAMETERS 
710 COSIJH 2300 
720 GOTO 200 

30 OH EM INPUT }ll'^ COMMENTS 
310 GOSUE 3400 
020 GOTO 200 

yOOHEM INPUT ALL LEW PARAMETERS 

910 GQSUB 1000 

920 GOSUB 1300 

930 GOSUB 1500 

940 GOSUB 2300 

950 GOSUB 340D 

960 GOTO 2Un 

10D0 REM PUT FILENAME INTO PROPER RAM LOCATIOJIS 
1U1D REM 0700 = iJKAnEH ADDR , 0l35 = UTlLITr ADDR 
1020 INPUT "TYPE FILENAME (IE HnOOO,.A): 

1030 H-FNIK "0700”) 

1040 L^LENtCS) 

1050 Ir L>3 TBEN 1020 
1060 GOSUB 9999 
lOTO il = FNH{"0lR5") 
lOBO GOSUn 9999 

10DOREM PLACE DATE INTO UEAOES 
1100 INPUT "TYPE DATE: 

1110 H=FNH("07aA”) 

1120 L=LENCC$) 

1130 IF LM1 THEN 1100 
1 140 GOSUB 9999 
1 150 RETURN 

1300REM PUT J!<CHANNELS INTO HEADER AND PARAMETER STACKS 

1310 INPUT "NUMBER OF CHANNELS TO SAMPLE: ’\C 

1320 IF 07 THEN 1310 

I 33 OHEM NzPOINTER FOR DARK PARAM STACK 

1340REM M=:POINTER FOR LIGHT PARAM STACK 

1350 N=FNHC"05B0”) 

1360 FILL N.C 

1370 N=N+1 

1330 M=FNHC"05D5") 

1390 FILL M,C 

1400 M=M+1 

1410 1l=FNHC"0722") 

1420 GOSUB 9997 

1430REM INPUT ^CYCLES INTO HEADER AND EHDFUAG 
1440 INPUT "TYPE if OF DARK,LIGHT PERIODS: 

1450 IF 099 THEN 1440 
1460 B=FNIK'^059B") 

1470 FILL 0,C 
1480 H-FNHt”0739") 

1490 GOSUB 9997 
1494 RETURN 

1500REM PUT sampling RATE INTO HEADER ANDINT/S INTO STACK 
1540 !M"DARK SAMPLING PARAMETERS:" 

1550 !TAB<8)/'DESIRED SAMPLING RATE (IN SEC); ", 

1560 INPUT C 

1570 C1-INTCC*lOOD/K +,5) 

1530 C = C MK/1000 
1590 ;i = FNlH "D5B1") 

1600 FILL N,C1 
16 10 N = N + 1 

1620 r T ABC 3 )/'ACTUAL SAMPLING RATE= ",0/' SEC" 

1630 llrFfl}K"D76B" 3 
1640 GOSUB 9997 
1650 cue 
1660 C$==" S" 

1570 GOSUB 9993 

1680REM PUT S/DPT INTO STACK AND HEADER 

1690 !TAB(3)."SAMPLES PER DATA POINT fPOWER OF 2): 

1700 INPUT C 

1710 IF 0123 THEN 1690 

1720 FILL N,C 

1730 N-N+1 

1740 n = FNEiC"073E") 

1750 GOSUB 9997 
1760 C2=C 

I 77 OREM PUT PROCESSOR CODE INTO STACK 
1780 P=0 

1790 IF C=1 THEN 1830 
1BD0 C-C/2 
1310 P=P+1 

Listing 3 continued on page 428 


ENTREPRENEURS 

111 I ^*1 I MORi THAN EVER IN THE WIGRO- 

■ m computer industry. 

Thfl shortage of Icnoiwiecfg 0 at}r« dealer 5/0131 r^butors is iha di problem pf rmcrDcofnpiJEer 
manuTaeMLjrer£. Ovei 300 new systems houses wall go into busmass ihia year, bui the nomber 
falls sboft oMhe 1200 needeO. It is esH mated ihal the nsnoewide shoaiageot con sultan is will be 
over 3000 by 1081 The HOW TO mafTuals by Essex Publish mg are your best guide to start 
pirlleipating io the coulinuad microcampuler baom 



HOW TO START YOUR OWN SYSTEMS HOUSE 

7ih AdJtiari. -Novannber 19B1 

Written by the founder of a successful systems house, ihis 
facl-fiilled ?Z0-page manual covers virtually ell aspects ol 
starting and operalirig a small eysteme company. Itieebundant 
with useful, real-life samples’ contracts, proposals, agreements 
and a complete business plan are included m lull and may be 
used immediately by ihe reader 

Proven lieid-lesled solulions to the many problems taemg the 
small systems nouse are presented 
From the contents: 

« New Generation of Systems Houses * The SBC M^arkelplace 
• lutarketmg Strategies • Vertical Markets £ lAPs«Competilive 
Position/Plans of Major Vendors * Merkel Segment Selectron A 
Evaluation * Setaclion ol Equipment £ Manufacturer • Mehe or 
Buy Decision • Becoming a Oistribulor « Gellmg Your 
Advertising Dollar’s Worth * Your Salesmen- Where to Find 
Them • Product Pricing * The Selling Cycle • Handling ihe 
MosE Frequent Objections Raised by Prospects * Financing lor 
Ihe Cuslomer ■ Leasing * Ouestions You Will Have to Answer 
Beiore the Prospect Buys ■ Produoing ibe System * installation, 
Accepi&oce, Coiiection • Documentaiion • Solutions to the 
Service Problem * Protecting Your Product • Should You Slart Now'f ■ How to Write a Good 
Butinesa Plan * Raising Capital 


No. to 


COMPUTER 

CONSULTANT 


HOW TO BECOME A SUCCESSFUL COMPUTER 
CONSULTANT 

by Lashe Nelson, srd revised edflion, Oct, ISSi 
Independent con su Hants are becoming a vitally important factor 
in the microcomputer field. IN ling the gap between the computer 
vendors and cornmercial/induBtrrai users. The rewards Of Ihe 
consuitani can be high; Ireeddm more satisfying work and 
doubled or tripled income. HOWTO BECOME A SUCCESSFUL 
COMPUTER CONSULTANT provides comprehensrve bick- 
ground iniormation and siep-by-step directions for those 
inieresied to explore ihia lucraElve field: 

* Esiablished consulting markets > How to ^ei started * Itemized 
start-up costs • Are you qualified'^ ■ Beginning on a part-time 
be$ia • The Markeiing Kit • Should you advertise? * Five 
marketing tips • Getting free publicity • How much to charge 
» When do you need a contract? • Sample proposals • Which 
jobs should be declined • Future marltets * The way to real big 
mooey * Avoiding the legal pitfalls ■ How consultants' a asocial ioos can help you * The Mational 
Begialer of Computar Consullants i Now others did it: reaMife sample cases • and much mo re. 



FREE-LANCE SOFTWARE MARKETING 3rd edit ion. June 1980 
Writing and selling computer programs as an independent is a 
business where* you can get started quickly, with titlie capital 
investment • you can do it luit lime or part time • the potential 
profits are almost limitless. Since The demand for computer 
software of ail kinds is growing at an explosive rate, the 
conditions for Ihe small entrepreneur are outstanding. 

This manual will show you how lo sell your own computer pnjgrams 
using these proven techniques: * direct to industries ■ through 
consulting firms « through manufectuners of computer hardware 
* In book lorm ■ mail order • through compuler stores. It will 
show you how to profiiabiy sell and ihceose all types of sofiwara 
ranging from sophisticated ena'iytiCBi programs selling for thou¬ 
sands of dollars, down lo simple accountirrg routinesand games 
for personsl Computers 

The book will guide you Step by step through the process ol 
3a. No. 32 marketing, advertising, nogobalmg a contract, rnsiallIng software, 

irainiog users and providing maintenance and support. It also coritalnis sample sottwareconirscts 
that have bean used in actual software Iransactions Also included are tips on how to negotmte 
with a large corporaiion, ways of avoid! ng personal liability, lechnlques for obtaining free computer 
lime and hints on how to run a Iree-lance soflware business while holding a lull-lime job 


HOW TO START A OPERATE A MAIL ORDER BUSINESS 

by Julian Simon. 3rd revised edition. 536 pages. I96t. 
indispensable lor those selling software, equipment orsuppHae 
by mail. The first two edilJohs of Ihia book have faacinaled 
readers — and brought Eham a fortune. The methods described 
here have brought millloos of dollars in sales for the readers, 
Whether you am a newcomer sferting Irom scratch or an 
established business aoxioua to cash in on the lucrative 
rnail-order market. Ibis book tells you howto make money by 
mall. You'll discover tho least expensive, most effective ways to 
promote your product. You'll leam how to createtbe kind Of ad$ 
and mail order copy that will sefi. 

From Ihe contents: 

« where to go for di reoi-mail lists • howtogei credit, deal with 
banks, handle merchandising • how to run one-inch ads that 
sell * how to get supplies and handle orders * what you may 
and may nol do under current mflllHOrder lews • how to 
make tactical decisions about handling complaints, making refunds, guarantees, trial orders 
There sre fat profits to be made in mail ordereven lor the person with ilmited time orcapitsi, and 
this la the book that shows you how 


$Zt.H 



No. 130 


E'sw 


€8SEX PUBLI&HINQ CO. Dept 2 

2SS Bloomfield Avenue i Caldwell. N J. 0700S 
Qrdar books by number. Band cheek, money order (U.S.S'). American Express, VISA or 
MaaierChsrge #. Publiahar pays Ath class ihlpplng. For UPS shipping (USA only) add 11.00 
per book, for Air Mall add (£.30 per book in the USA or Canada, $12.00 per book aliawhare. 
N.J. raaidents add sales fax. 

P No. 10 □ No. to □ NO. 32 □ No. 130 □ UPS □ Air 

Naine __ 

Addneaa---- 

City---- 

Card a- 


. 2ip^ 


Exp . 


Sig nature ------* 

For fsaier shlpmanl on credit card order! can {201) 793-6940 between Sand 5 Eastern lime. 
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Circle 295 on inquiry card. 




$ $ 

CAU MBC. . •»« 

COMPUTERS 


north star 


HRK’1Q-64K-HI>5 Save over S160€ 

i*QQH 

ADVANTAGE 64K-QD 

53550 

HRa-2D-64K-^ASH 

SCall 

HRE^641S“QD-ASM 

scan 

HEWLETT-PACKARD 


HP** 65 

S2795 

HP-B3 

SCall 

HP Calculators In Stock 15% OFFMi 

ATARI 


BOO lOK 

S 759 

400 16K 

S 145 

ZENITH 


z-19 GA 

52060 

Z-fi9 All-in-One-Computer 

$2275 

COMMODORE 


CBM,PET 32K COMPUTER 


LIMITED TIME S, QUANlTV 

S 975 

BO32 Lerqe 80 Col* Screen 

SCall 

0050 Dual Disk Drive 1 Meg 

SCall 

4032 B or N 40 Col* Screen 

SCall 

4040 Dual Disk Drive 360K 

SCall 

Vic-20 Color Coniputer 

$ 275 

INTERTEC SUPERBRAIN 


64K-DD 

$2775 

64K-QD 

S3iao 

ALTOS SYSTEMS 


ACS 8000-2 1 Meg FD 

$1150 

ACS 0000-2D 2 Meg 

S4390 

ACS BOOO-10 4 User 

$6795 

oNYk caoa2 

S14900 

Verbatim Diskette 


525-01,10 (boss of IQ) 

24,50 

550^01.10 (boTt of 10) 

37.50 

PRIISTTERS 


DIABLO 630 

SCALL 

NEC SPINHRITER 7730/7710 

SCALL 

NEC 772Q KSR 

$2890 

NEC 3510/3530 [3S CPS) 

$1950 

C.ITOH 

S1499 

OLYMPIA ES-lOO Typewriter/Inter 

S1250 

IDS Paper Tiger 445G 

SCALL 

460G 

SCALL 

S60G 

$1150 

ANADEk 9500/9501 

SI290 

CENTRONICS 730-1 

S 550 

717-1 

$ 699 

EPSOH-MkHD w/friction Opt, 

SCALL 

Mk-70 

$ 395 

MX-IQO 

SCALL 

OKIDATA MICROLINE 00 

S 375 

62 

S 495 

81 

S 750 

TERMINALS 


TBL.EV1DEO 520C 

$ 050 

950 

$1050 

INTEHTUBE 11I/Snulator 

$72 5 

ZENITH K-19 

$ 020 

ZENITH 12“ Green Monitor 

S 139 

LEEDEX/AMDEK lOO Green Mon±tor 

S 165 

Above items may be ordered by mail or 

phone. Visa & Master Charge accepted* 

Factory Sealed,Manufacturers Warranty 

-Prices subject To Change- 


( 203 ) 342-2747 

Multi-Business 


Computer Systems 

Inc 

28 KARLBOROUGB STREET 


PORTLAND, CONN, 06430 


TVX/TELEX 710-420^6345 



Listing 3 continued; 

1320 IF C>1 THEN 1300 

1030 FILL N,P 

lano 

1350 IF C<1 THEN 1690 
1S60REK PUT IW PHOGRAMMEO EVENTS 
1870 FILL N,1 
10SD fUli+l 

1890 ITABtS) ,''TIHE IN DARK CX ,SEC/MIN/HH): 

1900 INPUT C,K$ 

1910 C3=C1^C2 

1920REM C1=SA!1PLING RATE IN SEC, C2=flS/DPT 

1930 IF K$-"3EC"TH£N 1980 

1940 IF K$^"RIN”THEN 1970 

1950 IF K$ = «HH^'TEiEH i960 ELSE 1890 

I960 0=0*60 

1970 C=C*60 

1900 C4 = IIJTCC/C3+.5) 

1990 C5=C3*C4 

2000 IF K$:=*'3EC« THEN 2030 
2010 IF KS=”MIN" THEN C5=C5/60 
2020 IF K$-«I]B’»THEN C5=C5/3600 
2030 C6=0 

2040 IF C4<256 THEN 2080 
2050 C6=INTCC4/256) 

2060 IF C6>255 THEN 1390 

2070 C4=C4»C6*2$6 

2080 FILL M,C6 

2090 IJ = N + 1 

2100 FILL N,C4 

2110 tJ = N+l 

2120 ilABCS)/'ACTUAL TIME= ,K$ 

2130 C=C5 

2140 H=FNHC'»07A5") 

2150 G03UB 9997 

2160 FILL W,FNJi(«0090") 

2170 »=N+1 
2180 FILL N,5 
2190 N=N+1 
2200 C$=" "+KSC1,1) 

2210 GOSUB 9993 
2220 RETURN 

2300REH PUT LIGHT INT/S INTO STACK AND SAMPLING RATE IN 
2310 !\J"LIGHT SAMPLING PARAMETERS:" 

2320 TTABCa)/'DESIRED SAMPLING RATE (IN SEC): ", 

2330 INPUT C 

2340 C1=INTCC*1000/K +,5) 

2350 C = CT*K/1000 
2360 M=FNHC"05D5") 

2370 FILL H,C1 
2380 M=M+1 

2390 !TABt8)/'ACTUAL SAMPLING RATE= ",C/' SEC’ 

2400 H=FNHt"08Q0") 

2410 GOSUB 9997 
2420 C1=C 
24 30 CS = ’' S" 

2440 GOSUB 9993 

2450REM PUT S/DPT INTO STACK AND HEADER 

2460 tTAP(3),"SAMPLES PER DATA POINT (POWER OF 2): ", 

2470 INPUT C 

2430 IF 0128 THEN 2460 

24 90 FILL (4,C 

2500 M=M+1 

2510 H=FNHC"0823") 

2520 GOSUB 9997 
2530 C2=C 

Z540RFM PUT PilOCESSOR CODE INTO STACK 
2550 P^O 

2560 IF C=1 THEN 2600 
2570 C=C/? 

2580 P=?+1 

2590 IF C>1 THEN 2570 
2600 FILL M,P 
2610 ;i= U1 

2620 IP C<1 THEN 2460 
2630REn PUT IN PH0GRA-1I1ED EVENTS 
2640 FILL M,3 \REM 3 EVENTS 

2650 H=M+1 

2652 C3=C1*C2 \HE:1 C3 = 3EC/DPT 

2fi54REM CUSAMPLIEG RATE IN SEC, C2 = ^?S/DPT 



C4 = lrfT(6U/C3 + .5) 

VREn 

CALCULATE 1-ril?J 


FILL M/i 





?662 

+ 1 





2664 

FILL M,C4 

\REM 

TURN 

ON 

LIGHT AFTER 1-MIN 

2665 

M = M + 1 





2666 

FILL HpFHHC’OOAZ") 

\REM 

ADDR 

OF 

LITON 


2667 M=M+1 
2663 FILL H,5 
2669 M=M+1 


HEADER 
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Listing 3 continued: 


2680 !TABC3)p'»LIGHT PERIOD CX , SEC/MI N/H R ): , 

2690 INPUT CpfC$ 

2700 IF K$ = ''SEC'^TH£N 2750 

2710 IF K$ = ’'KIN"THEW 27^0 

2720 IF K$=«HR»THEW 2730 ELSE 2660 

2730 C=C*60 

27'^0 C = C*60 

2750 Ci^ = INTCG/C3 + .5) + C4 
2760 C5-C3*C4 

2770 IF K$ = '’SEC" THEN 2800 
2730 IF = THEN C5=C5/60 

2790 IF K$-"HR"THEM C5=C5/3600 
2800 C6-0 

2810 IF Ci^<256 THEN 2850 
2320 C6 = INTCC^I/256) 

2830 IF C6>255 THEN 2660 
28il0 Gil = CM-C6»256 
2350 FILL H,C6 
2B60 M=M+1 
2870 FILL MpC4 
2880 M=H+1 

2890 FILL HpFNHC ** 009 C'M 
2900 

2910 FILL 
2920 

2930 C5C5-C3*INT(60/C3+p5) 

2940 1TAOC3)p"ACTUAL TIME= "pC," ”,K$ 

2950 H=FNH(«07E0») 

2960 GOSUB 9997 
2970 C$ = " ♦■+K$C1|1} 

2980 GOSUB 9993 

2990 rTAB(8) /’PERIOD OF LIGHT SAMPLING (X,SEC/M IN/HR):", 
3000 INPUT CpK$ 

3010 C3=C1*C2 

3020REM Cl-SAMPLING RATE IN SEC, C2=#5/DPT 

3030 IF K$-''SEC'»THEN 3080 

3040 IF K$^”MIN’'THEH 3070 

3050 IF K$ = "HR''THEN 3 O 6 O ELSE 2990 

3060 C=C»60 

3070 C=C»60 

3030 C4^INTCC/C3+p5) 

3090 C5=C3*C4 

3100 IF K$ = "3EC^' THEN 3130 
3110 IF K3="MIN" THEN C5-C5/60 
3120 IF KS = ’'HR”THEN C5 = C5/3600 
3130 C6=0 

3140 IF C4<256 THEN 3180 
3150 C6-INTCC4/256) 

3160 IF C6>255 THEN 2990 


3170 C4=C4-C6*256 
3180 FILL M,C6 

3190 M=M+1 


3200 FILL KpC4 
3210 M-M+1 

3220 !TABC8) , "ACTUAL TIME= C5/' 

3230 C=C5 
3240 HzFNHC ”0846'M 
3250 GOSUB 9997 
3260 C$ = " "+K$(1, 1) 

3270 GOSUB 9993 

3280 FILL HpFNHC^OOgO'M 

3290 M-M+1 

3300 FILL M,5 

3310 RETURN 

3400REM INPUT COMMENTS 
3410 ! 

3420 M-FNHC"085F") 

3430 INPUT ''COMMENTS;" pC$ 

3440 IF C$=""THEN 200 

346 GOSUB 99B 

3460 C$=CH$£13)+CHRC70) 

3470 GOSUB 9998 

3480 IF H>=NH"ODF") THEN STOP 

3490 GOTO 3430 

3500 RETUR 

9995REMSUBROUTINE TO PLACE STRING C$ OF LENGTH L 
9996REM INTO MEMORY STARTING AT RAM H 

9997 C3-STR4CC) 


9993 L = LEtK£3 


9999 FOR 1=1 TO L 


10000 T^=C3CI,I3 

10001 FILL ,ASCt$ 

102 H=ll + 1 

10003 next I 

10004 RETURN 
READY 



ARE YOU 


ready for MICRO 
if you want to. . . 


□ Go beyond canned software 

□ Use your computer for more 

than games 

□ Learn advanced programming 

techniques 

□ Understand the inner workings 

of your computer 

□ Get the most out of your 

6502/6809 system 


Month after month, MICRO gives readers 
sophisticated software applications, detailed 
discussions of programming languages, and in- 
depth hardware tutorials. 

To get the most out of your machine, say YES 
to MICRO today! We accept VISA or 
Mastercard. $ 18.00 per year in the U.S., 
$ 21,00 elsewhere. 


Uss Our 24-hour Toll-froo Sorvico 

800-227-1617e.,546 

In California; 800-772-3545, Ext.546 


I iSMCRO 


34 Clielmsford Street 
P,O.Box 6502 
Chelmsford, MA 01824 


J 
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DON’T GET 
STUCK. 


Luting 4: Program STATUS, which allows the operator to examine and control the 
progress of the sample experiment after running the program m Both programs 

interact with the program in listing I, which must be loaded into memory first. 


Sloppy software contracts 
cost money and cause 
misunderstandings. Consult 
us before you sign a contract. 
We offer contract services to 
both customers and suppliers. 
Call or write 
Robert E, Brown. Esq. 
(716) 232-5300, 

■ Basic ■ Forth ■ Cobol 
■ Fortran ■ Others 

Middleton, 

Wilson, Boyian & Giannlny, 

Attorneys at Law 

900 Midlown Tower, Rochester. MY 14604 


Circle 277 on Inquiry card. 


CH/PS 


& 


DALE 


THE IMFLATION FIGHTERS I 
_rAM_ 


4116 200m a/Sl4,00 
2I14L 300nsa/s 18.45 
4164 2DOmS22.00 

— EPROm — 


2716 (3V)450nA6/^4.25 ea.$4.50 ea. 
2732 (5v>430ns 8/ $11.00 ea,® 11,50 ea 


We buy from Manufacturer's Authorized 
Distributors. AJI Chips are fully 
Guaranteed, Call for quantity pricing. 

Please allow up lo 3 wks. rorpersan^J check is to 
cleaT. 

Add ^2.50 Shipping & Handling 
C,O,0- 53,00, Wash, residcnis add S.4% Sales Tax. 
CHIPS G DALE 
P.O. Qox3l6D7 

Seatue. Wash. Zip 98103 Master Charge 

1-206-524-9126 visa accepted. 


Circle 66 on inquiry card. 


NEW 16K-RAM 
PERSONAL COMPUTER 


$22900 


FACTORY SALE 
PRICE 


For $229“ you get the new Interact 
Model Computer, 16K-RAM, 

2K’R0M, 0O8OA Microprocessor, 
color, sound, full 53 keyboard, high 
speed cassette. AC adapter. R.F, 
Modulator. Black Console Case. 90 
days parts and labor warranty, 
owners’ guide, FCC approved. 

15 DAY FREE TRIAL Return within 
15 days complete and undamaged 
for refund of purchase price. 

PROTECTO ENTERPRIZES 
BOX 550, BARRINGTON, IL 60010 
TO ORDER PHONE 312/302-5244 


2 RE-4 *»*!*»^^t^* STATUS **»»*»»»*» 

REM 

5 HEr4 TUIS PROGRAM FI^ST WRITES OUT ThlE HEADER AEID START.S 
5 REM THE EXPT, AliD THEN PROMPTS FOR A COHTROL COMMAND 
7 REM 
21 REM 

****** ^ ******** ^ * * * * * 

27 REM 

30 REM THIS SR CONVERTS A HEX NUMBER TO DEGIHAL 

33 DEF FEJHCHS) 

36 L=LENCU$) 

39 D=1 

M2 X = 0 

'15 FOR 1-2 TO L 
48 D=D^16 

51 NEXT I 
54 FOR 1=1 TO L 
57 Ti=!!S(I,T) 

60 IF TS<-’'F" THEN 81 
63 y=VALCTS3 

66 Y=y*D 

69 D=D/16 

72 x=x+y 
75 NEXT I 
7S RETURN X 

81 IF T$>-"A« THEN 64 ELSE 63 

34 Y^ASCdS) - 55 

67 GOTO 66 
eg FNEND 

90 REM 

91 HEM 

92 R EM 
100 REM 

* w * 9 9 9 M ^ ^ * w * t M 9 9 

120 REM 

130 REM THIS SECTION PROMPTS FOR A COMMAND 

140 REM 

142 !\f "CLOCK RATE = 53,248 MSEC; CHANGE LINE 7190 IF DIFFERENT’' 
144 1 


150 

160 

170 

160 

190 

200 

220 

225 

22 ? 

229 

210 

240 

250 

260 

270 

260 

300 

305 

307 

309 

310 
480 
490 
495 

497 

498 

499 
50Q 
505 
510 
550 
530 
585 
587 
590 
593 
595 
600 
602 
604 
606 
608 
609 


! \f’'EXPERIMENT IN PROGRESS - STATU.S PROGRAM LOADED" 

!\r "COMMANDS:"’ 

!\J" n = PRINT HEADER TO CONSOLE" 

» " T = SHOW TIME INTO THIS CYCLE / if CYCLES LEFT" 

! " A = ADVANCE TO NEXT CYCLE AFTER NEXT DATA PT" 

I " E = END EXPT" 

! " D = DISPLAY DATA IN DUFFER" 

! " V = PRINT VOLTAGE LEVELS” 

! ” S - STOP INTERRUPTS" 

! ” R = RESTART INTERRUPTS" 

r 

1NPUT"WHICH COMMAND?",C$ 

IF C$="H" THEN G03UB 500 
IF C3="T" THEN G03UB 600 
IF C3="A" THEN GOSUB 700 
IF C$="E" THEN GQSUB 300 
IF C$="D" THEN GOSUB 1000 
IF THEN GOSUB 4000 

IF C$="S" THEN GOSUB 5000 
IF C$="R" THEN GOSUB 6000 
GOTO 150 
REM 

9 t % K » 9 9 9 9 9 9 9 9 9 ****** 9 9 * 

REM 

REM THIS SECTION CALLS Ah ASSEMBLY ROUTINE 
REM WHICH OUTPUTS THE HEADER VIA DOS I/O 
REM 

I 

6-CALL(2295,17923 

INPUT"PRESS CARRIAGE RETURN TO CONTINUE",Q3 

RETURN 

REM 

REM *999999999**9**9**999*999* 

REM 

REM THIS SECTION LOOKS INTO RAM TO FIND TIME THIS 

REM CYCLE HAS BEEN RUNNING AND # OF CYCLES LEFT 

REM 

GOSUB 7000 
T$=" SEC" 

T4=T1*T2*K1*B6 
IF T4>120 THEN TS=" MIN" 

IF T4>120 THEN T4=T4/60 

f 


Circle 651 on inquiry card. 


















Listing 4 continued: 


510 S^'THIS CYCLE HAS BEEfJ RUHNING FOR %%6F2,T4,T$ 

620 EUFNKr'D:>9D‘') \REM ADDR OF ENDFLAC 

630 El = EXA^t(E1) 

640 !"^l OF CYCLES LEFT ^ ■\E1 
650 RETURN 
680 REM 

685 KEM*#***********^^********** 

688 REM 

690 REM THIS SECTION ENDS THE CURRENT CYCLE AND 

695 REM ADVANCES TO THE NEXT CYCLE AFTER T’lE 

697 REM NEXT DATA POINT 

699 REM 

TOO E2=FNilC^'08FC") 

710 Q=CALLCE2) XREM DISABLE INTERRUPTS 

720 M=FMIK»»013C^') \REM ZERO EVENT TIME CNTR 

725 FILL M,1 

730 M=M+1 

735 FILL n,o 

740 M=M+1 

742 FILL M, 1 

745 M=M+1 

750 FILL M,FNH(”0090'n 
752 

755 FILL f1,5 

760 OUT 24,0 \REM TURN OFF ALL RELAYS 

770 0=CALL(E2+2) \REM ENABLE INTERRUPTS 

750 RETURN 
735 REM 

738 REM **•»«***»*« ^ * ^ »»■»»*» K 

780 HEM 

790 REM THIS SECTION ENDS THE EXPT 8Y PUTTING A ONE 

792 REM IN ENDFLAG AND THEN ENDING TIE CURRENT CYCLE 

795 HEM 

son M = FNriC "0598") 

820 FILL M,1 

340 GOSUB 700 \REM END CYCLE 
360 RETURN 
960 HEM 

970 REM » » * » * * » ^* » * * * » # » # * » » . » 

9B0 REM it » » tt K DISPLAY 

990 REM 

10001 \!^'THIS PROGRAM GRAPHICALLY DISPLAYS DATA" 

1010!'^CONTAI NED IN THE A/D UTILITIES BUFFER" 

1020 ! 

1030 GOSUB 7000 \REM FETCH CONSTANTS FROM RAM 

1040 ! 

1050 ! "THERE ARE ",Clp" CHANNELS WITH POINTS E^CIE IN THE DUFFER" 

1060 !\INPUT "WHICH CHANNEL TO YOU WANT DISPLAYED?",C2 
1070 IF C2<1 THEN STOP 
1080 IF C2 > Cl THEN 1060 

1090 I \INPUT"DISPLAY TYPE? (CsCRT; OTOSCOPE; S=STSIP CHART) J'\D1S 

nOD IF D1$ = *'C" THEN 1500 

1110 IF D1$="0" THEN 2000 

1120 IF DU = "5" THEN 3000 

1130 GOTO 1090 

1140 REM 

1470 REM 

]t\T5 Rm * * * * ^ * ^ ^ *********** ^ 

1460 REM 


1485 

1490 

1495 

1500 

1505 

1510 

1515 

1520 

1525 

1530 

1535 

1540 

1545 

1550 

1555 

1560 

1565 

1570 

1575 

1580 

1585 

1590 

1615 

1620 

1625 

1630 

1635 


REM THE FOLLOWING SECTION OUTPUTS THE DATA BUFFER 

REM GRAPHICALLY ONTO THE 30ROC 120 CRT 

REM 

FOR 1=1 TO 24 
r \NEXT I 
REM 
REM 


\REM CLEAR CRT 


REM PUT TIME SCALE ON SCREEN 
\REM LOAD CURSOR 


\REM TIME PER DATA PT 


OUT 2,27 
OUT 2,61 
OUT 2,54 
OUT 2,32 
T3=A1*T1*T2*K1 

Y j _ It ^ II 

IF T3>=120 THEN T$=" MIN" 

IF T3>=120 THEN T3=T3/60 
r"EACH POINT = ",X5F1,T3tT$ 

REM 

REM 

REM INITIALIZE X, AND DATA ADDR'S 
“ " \REM ADDR OF DATA 


DUB1 + C2 1 
X = 32 
Y = 0 

FOR 1=1 TO A1 
Y=Y + EXAM(DI) 
D1=D1+C1 
NEXT I 


\REH CURSOR X-POSITION 
\REM LOOP TILL DISPLAY DOME 

\REH AVERAGE PTS 


Listing 4 continued on page 432 


Bigsole 
onKki 


16K.. 

32K.. 

48K.. 

64K.. 


.$149.95 
.$199.95 
. $249.95 
. $299.95 



New lAWS-IB 

The Ulirabyte Memoir Boom 

Due tu Ihe tiemendouis eucceee of our JAWS I, we 
were able to make a special purchase of 5rst-quali(y 
oomponents al belowKMist pdces for JAWS^IB. And 
we aie sharing our cost saving with But don't be 

surprised if the next time you see this ad the prices 
have gone up substantially. Better yet, order now, 
and get the 1^1 memory cm the m^et at the best 
price on the mariceL 
ONE CHIP DOES rr ALL 

faws'lB Is the RaUs-Rayce of all the StOO dynamic 
Wrds. Its heart is Inters single chip B4K dSmamic 
RAM cantroHer. Elimmates high-current logic parts 
.. delay lines... massive heat sinks ... unreliable 
trick circuits. JAWS-IB solves all these problems. 
LOOK WHAT JAWS-m OFFERS YOU 
Hidden refresh ... fast performance ... low power 
consumption ,., latchm data outputs ... ioCl NS 
4116 RAM's ... on-board crystal,., RAM Jumper 
selectable on BK boundaries . *. fully socketed .. * 
solder mask on both sides of board. . , phantom line 
... designed for 8060, 0005, and ZBO bus signals ,.. 
works in Explorer, Sol, Horizon, as well as all other 
vk^etl-designed SlOO computers. 

^ 10-94lr USNSV-BACK TXIAL; ■ lully wired ^ 

indifisledbaarillDJ ladiyi—iSeiiHl^erkeep 
ii.rfiiuraiiibrVU.Drtimpfy Ftriuriiuin wrLiflg 


■ CcHitiTUinUil lj.S,A. Crfsdil Card Buyers Outaide Caniiecticiul; 

■ TO ORDER CALL TOLL FREE 800-248-7428 

* Frum Cuittieclli:.-u1 Or Fur Assistance: 

I (203) 354-9:J75 

a HrKJSO send the items checked hebw; 

IjAWS-fB kil: 

;ni&K. $m9s* 

;□ 32K. S199.9S* 

■ □4SK... $249.95* 

!a64K. $299.90* 

■ JAWS-fB Puily Assembled, Wired & Ihsted: 

;□ 16K........ .,.....$179.95* 

;□ 33K. $239.96* 

;a48K. $299.95* 

64K. $359.95* 

EXPANSION KIT, 16K RAM Module, to expand 
« JAWS-IB in 16K blocks up I 0 64K. $59-95 

a*Aif prices p/irs $2 unt! Jnsurajic^ ($4 00 QinadaJ. 

J C[inniK:licu[ rTsidrrjiesritM^iR^ 

■ 

■ Total encUnfjd: $_ 

■G PietTSOnal Check □ Money Order or Casliier'B Check 

VISA □ Master Caid (Bank No. ) 


AccL No. _ 

Signature . 
Pnnl 

Name_ 


Address.. 


Exp. Dale . 


Cily _ 
Sidle . 


.Zip. 


Ilk 


NETRONICS R&D Ltd. 

333 LiiErhlield Road, New Milford, CT 06776 
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AC-85 CP/M® SYSTEM 

ABsm.f Tested 
& Burned Id 
for one week 

Features: 

• One board 8086 Computer 

• a-SAS00R*U.2 megabytes) 

• CHIOS Diskette 

• Installed and wired in a ci^binut with 
p/s and Fan ready to plug-in 

‘ Manual 

• 17W*’W*n'^DxlO"B 

• SYSTEM with 2 SA850R {2.4 mbytes) 


$2750.00 

CP/M Floppy Disk Operating System $150 
Check or Monty Order 



* CP/M is a registered trailemark of 
Digital Reesanch^ Inc. 


Circle 42 on tnquity card. 



ATARI 



GRAPHICS HARDCOPY 
ON; EPSON PRINTERS 
CENTRONICS 739 
IDS 445G 
TRENOCOM 

Dumps any tiling on ihe screen to i^ie printer 


I 

1125 N. Golden 

T’lirlllFV'fc 


To Order Toll Free 

1 800 344 7493 

CA. Et for Service (203) 667 2388 

lies. me.. A 

Go)der> State Btvd. 

Turlock. Califprnie 9^80 


Circle 235 on inquiry card. 


RS-232 PROBLEMS? 



LET THE RS-232 TESTER HELP YOU 
SOLVE YOUR COMPUTER INTERFACE 
PROBLEMS. DESIGNED TO CONNECT 
IN SERIES WITH ANY RS-232 INTER¬ 
FACE, IT DISPLAYS THE STATUS OF 
SEVEN OF THE MOST IMPORTANT 
LINES: TRANSMIT DATA, RECEIVE 
DATA, REQUEST TO SEND, CLEAR TO 
SEND, DATA SET READY, CARRIER 
DETECT, AND DATA TERMINAL 
READY, THE RS-232 TESTER RE¬ 
QUIRES NO POWER AND MAY BE 
LEFT IN THE LINE PERMANENTLY. 

$39.95 POST PAID 
B & B ELECTRONICS 

BOX 47S/MENOOTA. IL 51342 


Listing 4 continued: 


\REM SCALE TO 0^23 FOR CURSOR LOADING 

\REM Y-POSITION CODE 

\REK LOAD CURSOR AND OUTPUT CHAR 


SREH UPDATE X 


164)0 y= INT£Y/A1 + .5) 

161)5 REM CONVERT TO 0-255 SCALE 
1650 IF Y<128 THEN Y1=¥-*128 
1655 IF Y>127 them Y1= ABS(128-Y) 

1660 Y-INT(Y1/10) 

1665 IF Y>23 THEN Y=23 
1670 Ys AB3C2 3-Y) 32 

1675 OUT 2,27 
1680 OUT 2,61 
1635 OUT 2,Y 
1690 OUT 2,X 
1635 OUT 2,C2+i)8 
1700 X=Xi-1 
1705 IF X=1 12 THEN 1735 
1710 IF X<B7+32 then 1615 

1725 REH DISPLAY DONE, PROMPT FOR NEXT CHNL TO DISPLAY 
1730 REM 

1735 OUT 2,27 \REML0AD CURSOR 

1740 OUT 2,61 
1745 OUT 2,55 
1750 OUT 2,32 

1755 INPUT1«CHANNEL TO DISPLAY C 0-END)?»',C2 

1760 IF C2=0 THEN 150 

1765 IF G2>C1 THEN 1755 

1770 GOTO 1580 

1775 REM 

1990 REM 

1995 REH »*****•»»•»*•*«»*»»*» 

1996 REM 

1997 REM THE FOLLOWING SECTION OUTPUTS THE DATA BUFFER 

1998 HEM TO THE OSCOPE VIA D/A PORT 26 WITH THE THIOCER 

1999 REM PULSE COMING OUT PORT 25 
2000REM 

\REM AODR TO PUT CHNL CODE 
\HEM CHNL CODE 


SREH calculate TIME SCALE 


2100 P1=FNHC"0900^') 

2120 C3=C2-1 
2140 FILL PI,C3 
2145 T$=" SEC" 

2150 T4=K1*D6*T1*T2 

2155 IF T4>^120 THEN T$=" MIN" 

2160 IF T4>=12D THEN T4=T4/50 

2170 !M "CHANGE ANY BIT OF PORT 24 FOR NEW CHANNEL" 

2175 lA! "TOTAL OUTPUT = " , S 6 F 1, T4, T.$ 

2177 P9-INP(24) 

2130 Q = CALLtPl-r2,B6) \REM OUTPUT DUFFER 

2190 IF INPC24)=P9 THEN 2160 ELSE 2200 

2200 INPUT"WHICH CHANNEL DO YOU WANT TO DI5PLAY?(O^EUD):C2 

2220 IF C2<1 THEN 150 

2230 G05UB 7000 

2240 IF C2>C1 THEN 2200 

2260 GOTO 2100 

2990 REM 

2995 

2997 REM 

299B REH THIS ROUTINE OUTPUTS THE DATA BUFFER 

2999 REH VIA PORT 26 TO THE STRIP CH.AfiT RECORDER 

3000 T$=" SEC" \REM CALCULATE TIME SCALE 

3010 TnrKl^Be^Tl*!? 

3020 IF T4>=:120 THEN T3 = " MIN" 

3030 IF T4>=120 THEN T4=T4/60 
3040 '"TOTAL OUTPUT = ",S6F1,T4,TS 

3050 lAINPUT "PRESS CARRIAGE RETURN TO START OUTPUT",Q$ 

3060 rVI"CHANNEL ",C2," BEING OUTPUT", 

3070 REM 

3030 DUB1 + C2 - 1 \R£H INITIALIZE DATA PI ADDR 
3090 REM 

3100 FOR 1=1 TO 10 
3110 OUT 26,128 

3120 COSUD 3000 

3130 NEXT I 

3140 REM 


VBEM OUTPUT STARTING POINTS 
VREM DELAY SR 


3150 REM 
3160 FOR 1=1 TO Q6 
3170 Y=EXAM(D1) 

3150 OUT 26,Y 


OUTPUT BUFFER TILL DOME 


3190 D1=D1 + Cl 

3200 COSUR 3000 

3210 NEXT 1 

3220 REM 

3230 REM OUTPUT ENDING POINTS 

3249 FOR 1=1 TO 10 

3250 OUT 26,126 

3260 GOSUB 3000 

3270 NEXT I 

3230 REM 

3290 REM \ !\J ^"DISPLAY FINISHED” 

3300 1 


Circle 46 on inquiry card. 
















Listing 4 continued: 

3310 1NPUT”WHICH CHANNEL HO YOU WANT TO DISPLAY? C0 = END5, C2 

3320 IF C2<1 THEM 150 

333Q IF C2>C1 TEiEN 3310 

3340 GOTO 3040 

4000 REM 

4020 3EM *** TKIS SECTION PRINTS 73^ VOLTAGE 
4040 BEM *** OUTPUTS FOR EACH DIFF. CHANNEL 
4060 REM 

4060 D0= -2.00 \REM DIFF OFFSET 

4100 ! ^'DIFFERENTIATOR OFFSET = VOLTS^' 

4120 C1=FMU("0137'') 

4140 C1=EXAM(C1) \REM fi CHNLS 

4160 FOR 1 = 1 TO Cl 
4 130 
4 200 
4 220 
4240 
4250 


« iK 
« 

t«» 


VO=INP{24+I) 

IF V0<12a THEM V1=VO+128 SREM SCALE 0-255 
IF V0127 THEM V1 sA9S(1 23-V0 ) 

V1=CV1».02) -2,56 
^'CHANNEL 'M,'* = VOLTS" 

4280 NEXT I 
4300 RETURN 
5000REM 
5010REM 
502OREH 

5030 Q=FNH("08FC") 

5040 Q=CALLCQ1 
5050 RETURN 
6000REM 
601 OREM 
6020REM 

6030 Q=FNHC"06FE") 

6040 Q=CALLCO) 

6050 RETURN 
7000 rbM » » 

7010 REM 

7020 REM THIS SECTION FETCHES CONSTANTS FROM 
7030 REM 


SR TO DISABLE INTERRUPTS 


SR TO RESTART INTERRUPTS 




RAM 


7040 B1=FNH(”1000") \REM 

7050 B2=FNH<"017F") \REM 

7050 53=02+1 
7070 B2=EXAM(02) 

70SO B3=EXAKCB3)*256 
7090 B4=B3 + 52 
7100 55=04 - 01 
7110 REM 

7120 C1=FNH("0137") 

7130 C1=EXAK(C1) 

7140 REM 
7150 B6=B5/C1 
7160 Al=INTtS6/eO + .3) 

7170 IF A1=0 THEN A1=l 
7180 E7=INTCB6/A1) 

7190 K1=,053246 
7200 T1=FNHC"0138") 

7210 T2=T1 + 1 
7220 T1=EXAMCT1) 

7230 T2=EXAMCT2) 

7240 RETURN 
7900 REM 

7910 REM * * * # 

7920 REM 

BOOO FOR J=1 TO 20 \NEXT 
3100 RETURN 
9000 END 
READY 


DUFSTRT 

CONVERT MBUFPT TO DECIMAL 


\REM #PTS in HUF 


\REM if CHNLS 
\REM rfPTS/CHNL 

\REM ii PTS TO AVE FOR DISPLAY 


\REH CLOCK INTERRUPT HATE 


\REM ^^NT/SAMPLE 
SREM # SAMPLES/DATA 


PT 


DELAY BETWEEN DATA OUTPUT 


* * * * 



Need help? CaU us. 

WuKttohdp? 
Callus. 

Red Cross is countii^g on you. 


A RiUk Service d Mfloujrv 
A The Advertising Gounod 


Now with added words? ^ 

ELECTRIC MOUTH 



Inr SIOO. mt il, Apple ^qq q j- 

uls-bo , Level ir 

Now— (each your camputer (o (aJk, 
increasing inJeraction between you 
and your machine. 

Tllfli'j rwftt; iKe El^ECTRlC: MOHTH4M:Emny Nil oirntmter UiJhl JtliUrtlikd 
and on-line in pusi inlnu^rs., II'a CMcty for spcJinn-InniluBAii o*: 10 oKIw. hu*i^ 
neu. induitriju iwni uuminerej^l nnd In ifanie»_5Qt;clal 

ci«vice*— (hj itfld Id lhl» E:L£CmO MOUTHv 


* Supplied wLih capablr of producinK 

hunnmh rtf wordii «id phiniw^ 

* BupiiAdiibl^iun-tKMIrTl up bu ihuuHindi of wurds ind phroan wibh addiblanal 
y[>^h ROMs (MS n^w iptiwii MJM described balowl. 

* l^ur (iBiMlrla, (hnl pluB ril™r 11 y inlo SlOO, Appk;. It and TR 5-60 Ij?vhI ll 

* ^r^t-ECTRlC MOUTH (ct inlk W4lb cithitr ftawc or mflchiiiir Lnnf!Lui|;n ivcty 

naej^to uH. insIniOlHjrw ivitb (Txamnles indudecli. 

* Ltees NBUtmnl SenwJaodiidait'?’’OigitaJlwT.' *^ 

" “ ' buiinl audb amplitlrr and xpeakBr. wilb pravHhuni 


a InMalL-a In 1usE 

Thn 1SL£CTIUC MOUTH iIdtbs lhedij;i1a] nquivalEnln 
□(f WHirds in ROMs. tAilinn. warda, pbrasei and phonnniEis are ilniired. Ihe^ 
xinip ty ire called for b^ yeur pnogniRiaiid then jymheaued Lnla apeech The- 
ELECTRIC MOt/TTH xyiDcm mquim noneuf yaur valuable Tuemofy spaaMMt- 
oept fur B fnw addr^BDH if iised in menHiry mapped " ' 

porlii (uiw ' ■ ■ ‘ ‘ 


Ir. In n 

Sl^ItGN MA1TRML IPtfCLCDED /Vox U 

ijvdiei 

b 

tWHIly eSH nqw] U 

thirty nettl ermr kita 

furty IOOIhiiIb leea fed Inft 

fifly nherli Iqdb flaw leu 

pituty JOeti tilatae fuel letsnf 

wysity 40nu illennr jgilliiii licnll 

ufllBfHe go kiw 


I.QUlpUl 


uf 

nil 


pn^ d 
Hi e 
ipnee f 


nimhy 

hundred 


pLui 


p«ter : 

hl>VB I 


Dn^" 


AfiOmOMAL VIpCAflUUJtT NOW AWUUfftli (VOJf Jf) 

bt put rti 

id quarter 

:1i 

q?™- reediod 


FlflH 

fim 




"de" 
driKHir 

dlA ^1 

ent 


door 




f«t 

bBter 


Hfid 

«rvra 

Alda 

^nw 


ThitJenioj-ks 

[Ue ■■ pa HU ■■■■■■■aea-uaHjLHmen.umi 

I CDDUnenlRl U.S.A.Credli Card Buyers Ouislde CoHUEctlcut 

TO ORDER 

I Call Toll Free: 800-243-7428 

; lb Order From Connecticut or For tiechnicat 
; Agai^tance. call (203) ^-9375 

NETRONICS R&D LTD. 

333 Llldirieifl Road. New MlReril. CT 06776 

Dept PE 

S Please send the items checked below: 

■ □ SlWEleiTtdIc Mouth*'kit w/VOkI .I 9B.95 

; □ Elin 'EleclTicMixilb 'kilwrt/ojfl.» 99,95 

m □ Adj^" Electric Mouth” kit wA/ukI ..... f tl9,95 

■ □ TRS-W Level [I "Elflclric Mouth” ktlwA^oxt..1119.95 

;□ VOXTl(SiicondWr^Set).139,95 


2 Add fur wimd leatiid unlla tnalRad cif kill VOX 11 ft 

B $1.00. a1] otliHrsi £3.00 pcmlafir' and inaurartei!. Ckitui. ren add Bahia 

S Total Enclosed S_-- 

m 

SO PerMoal Check □ Cashier's Check/Maney onter 

"□vis* D Masier Charge (Bank No. __ ] 

■AcEl.No. ____Exp. Dale_ 


p Signature _ 
; Frlnl 
! Name_ 


■ Address 

[city- 


! Slate 


JSSm 
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Software Review 


Five Spelling-Correction 
Programs for CP/M-Based Systems 


Phii Lemmons 
89 Rem^n St 
Brooklyn NY 11201 


When I had trouble with an applications program last 
year, 1 appealed to my software vendor for help. He 
wrote me, ''I have been in touch with the publisher, but I 
am getting noware fast/' Noware, of course, was the 
leading technology before the invention of hardware, 
software, and firmware. Was noware making a come¬ 


At a 

Name 

System Requirements 

The Word 

CP/M 1.4 or 2.2 operating 


system, CDOS, or IMDOS; 

Author 

8080/85 or 280 CPU with 

Wayne Holder 

32 K bytes of memory; one 


or two disk drives; 

Type 

keyboard input and hard¬ 

Proofreader for spellmg 

copy output; CP/M- 

errors, including 

compatible word processor, 

45.000-word literal dic¬ 

including WordStar, Word- 

tionary, as well as programs 

Master, Ed, and Magic 

to look up words in a dic¬ 

Wand 

tionary on disk, count 


words, report on word fre¬ 

Format 

quency, search dictionary 

CP/M single-density 8-inch 

for words matching letter 

disk 

patterns, and sort words in 


a file into an alphabetical 

Language 

list with all redundancy 

8080 machine language 

eliminated 



Documentation 

Manufacturer 

30 pages, soft cover, stapled 

Oasis Systems 


2765 Reynard Way 

Audience 

San Diego CA 92103 

Anyone with a CP/M- 

(714) 291-9489 

compatlble word-processing 


system, especially writers 

Price 

and editors 

$75 



back? No way, "Noware" was a spelling error. And the 
only way for a poor speller to discover errors like this 
was with software. But no proofreading software was 
then available for microcomputers. 

Until recently, I didn't think the time had come for a 
good proofreading program running on microcomputers. 
Fortunately, I was wrong. Help has now arrived for the 
small-computer owner who can't spell or can't find 
misspellings. Not counting programs designed for use 
with only a single word-processing program, at least five 
proofreading programs are now available for CP/M- 
based computers: Microproof, The Word, Spellguard, 
Microspell, and Wordsearch. After using them for 
several weeks. I'm convinced that four have real merit. 
The four useful programs share some virtues, but each 
program also has features that appeal to a particular 
group of users. 

You might base your choice among the four programs 
on the characteristics of your hardware—particularly the 
disk capacity. Or your word-processing software might 
mesh well with one of the programs, depending, for ex¬ 
ample, on whether your text editor will let you run a 
proofreading program from inside (ie: as a pseudocom¬ 
mand in the editor). Then again, each program has its 
own way of letting the user deal with a text file. Would 
you prefer a program that quickly checks a file and prints 
a list of suspect words? Or would you rather have the 
program present the suspect words to you one by one, so 
you can see if the word is really misspelled? Or how 
about a program that lets you see each word's context 
and change the original text? Another important criterion 
is price, and the range is great. 

I'll discuss each of the five programs in turn, including 
their performance in benchmark tests. But first 111 state 
the opinions IVe formed about what a proofreading pro¬ 
gram must do to be useful. Also, I'll explain how I tried to 
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devise benchmarks that are meaningful for five pro¬ 
grams, all of which work differently. 

What a Proofreading Program Must Do 

If you told someone it was okay to bring a few friends 


„ At a danrp , 


Name 

or two disk drives; 

Spellguard 

keyboard input and hard¬ 
copy output; CP/M- 

Author 

compatible word processor. 

Denis Coleman 

such as WordStar, Word- 
Master, Magic Wand, Elec¬ 

Type 

Proofreader for spelling 

tric Pencil, or Ed 

errors, including 

Format 

20,000-word literal 

CP/M single-density 8-inch 

dictionary 

disk; North Star double¬ 
density S-inch disk; or 

Manufacturer 

SuperBrain 5-inch CP/M 

Innovative Software 
Applications 

disk 

POB 2797 

Language 

Menlo Park CA 94025 
(415) 326-0805 

6060 machine language 

Documentation 

Price 

116 pages in three-ring 

$295 

binder 

System Requirements 

Audience 

CP/M 1.4, 2.0, or later 

Anyone with a CF/M- 

operating system, or CDOS; 

compatible word-processing 

8060/65 or Z80 CPU with 

32 K bytes of memory; one 

system 



Name 

system; 8080 or Z80 CPU 

Wordsearch 

with 32 K bytes of memory; 
dual 8-inch single-density 

Type 

disk drives: 24 by 80 video 

Proofreader for spelling 

terminal; CP/M-compatible 

errors, including 7200-word 

word processor 

literal dictionary, with 
routines to list misspelled 
words and display the text 
file with misspellings i 

Format 

CP/M single-density S-inch 
disk 

highlighted 

Language 

6060 machine language 

Manufacturer 

Keybits Incorporated 

Documentation 

POB 592293 

Miami FL 33159 

46 pages in three-ring binder 

(415) 524-6096 

Audience 

Anyone with a CP/M word- 

Price 

processing system 

$195 


System Requirements 

CP/M-compatible operating 



to your party, how would you feel if 500 strangers 
appeared? You'd feel the same way about a proofreading 
program that found fifty suspect words for every one that 
was actually misspelled. A proofreading program that 
finds all the misspelled words in a document is of little use 
if the program also finds hundreds of correctly spelled 
words suspect. How can the list of suspect words be kept 
manageable? It requires an extensive dictionary; I think 
20,000 words is the minimum. The words must be correct 
and well chosen. 

Another feature that keeps down the number of correct 
words mistaken for misspellings is the ability to create 
special dictionaries for your particular interests. Proof¬ 
reading programs can also recognize more words by 
breaking words into roots, prefixes, and suffixes before 
checking the dictionary. But that has its drawbacks, 
because you can't stick any suffix or prefix on any root 
and get a real word, 

A proofreading program should also provide a handy 
way to dispose of suspect words that are in fact correct. If 
a program presents the suspect words in one list, you 
need a quick way to delete correct words from the list. If 
a program presents suspects one at a time, you should be 
able to accept or reject each word with a single keystroke. 

Equally important, the program must facilitate correc¬ 
tion of misspelled words. One way is to mark suspect 
words in the original text file with a character that's easy 
to find later by using a text editor's search command. In 


STOPI 



Did you remember to remove 
your Priority One insert? If not 
please turn back to page 64 and 
tear it out. 
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that case, the mark should be easy to delete during 
editing. And the mark should be made in a disk file, not 
on paper. Working from paper is too slow. 

Another way for a proofreading program to facilitate 
correcting misspelled words is to provide a means to re- 
place the word in the original file. With some word pro¬ 
cessors, however, this approach runs the risk of disturb¬ 
ing the format of the original text™especially in justified 
copy. 

No matter what its other virtues, a proofreading pro¬ 
gram must also work quickly. Most significant among 
the factors affecting the speed of operation is the size of 
the dictionary. Putting too many little-used words in the 
dictionary may sacrifice speed in proofreading without 
reducing the number of suspect words. Putting too few 
words in the dictionary results in long lists of suspect 
words, and that also wastes time* The dictionary must 
strike a balance. 

Benchmarks 

Originally, I thought I could just run each program un¬ 
til it finished and note how long it took. But no two pro* 
grams finished in the same place, Spellguard proofreads 
the file, lets you judge each suspect word, and then 
Spellguard itself marks the words indicated. The Word 
proofreads the file, gives you a list of suspect words, and 
lets you trim the list with your own text editor; you can 
mark the confirmed misspellings by running The Word's 


Af a niarirp 

Name 

Price 

Microspell 

$249 

Author 

System Requirements 

Bob Lucas 

CP/M 1.4 or 2.2 operating 


system; 8080 or Z80 CPU 

Type 

with 48 K bytes of memory; 

Proofreader for spelling 

one disk drive with at least 

errors, including 

150 K bytes; keyboard input 

26,000-word literal dic¬ 

and hard-copy output; 

tionary and suffbe-stem logic 

CP/M-compatible word pro¬ 

to encompass a wider 

cessor 

vocabulary, with integral 


routines to display the con¬ 

Format 

text of a misspelled word. 

Great variety of CP/M disk 

guess the word intended. 

formats 

look up words in the dic¬ 


tionary, count words, search 

Language 

dictionary for words match¬ 

8080 machine language 

ing letter patterns, and cor¬ 


rect the misspelling in the 

Documentation 

original text file 

30 pages, soft cover, stapled 

Manufacturer 

Audience 

Lifeboat Associates 

Anyone with a CP/M- 

1651 Third Ave 

compatible word-processing 

New York NY 10028 

system 

(212) 860-0300 




THE WHOLE FAMILYII 


We carry the complete line of 
ATARI Hardware, Software 
Peripherals, and accessories. 

Turn to our full page ATARI 
advertisement for SUPER 
CHRISTMAS SAVINGS! 


OMEGA SALES CO. 

WEST COAST EAST COAST 

1-800-235-3581 1-800-556-7586 



_At a Glance_ 

Name 

Microproof 

Author 

Phillip Manfield 

Type 

Proofreader for spelling 
errors, intruding 
50,000-word dictionary 
(counting words constructed 
from roots, prefixes, and 
suffixes), with optional 
routines to display the con¬ 
text of a misspelled word 
and correct the misspelling 
in the original text file 

Manufacturer 
Cornucopia Software 
POB 5028 

Walnut Creek CA 94596 
(415) 524-8098 

Price 

$169 standard version; 


$60 for correcting option 

System Requirements 
CP/M 1.4 or 2.2 operating 
system or TRSDOS for 
Model I, II, or III TRS-80; 
Z80 CPU with 32 K bytes of 
memory^ one 5-inch or 
S-inch disk drive; keyboard 
input and hard-copy output; 
word processor 

Format 

CP/M 8-inch single-density; 
TRSSC Model I, II, or III 

Language 

Z80 machine language 

Documentation 
24 pages, no cover, stapled 

Audience 

Anyone with a CP/M or 
TRS-80 word-processing 
system 
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MARK program from inside your text editor. Microspell 
and Microproof let you review each word, but there's no 
need to mark bad words because these two programs 
make corrections directly in the text file. Since Word- 
search neither marks suspect words in the text file nor 
corrects errors itself, you have to work from paper» 

For a quick comparison and summary of the dif¬ 
ferences between the programs, see tables 1 and 2. 


How Long Until When? 

It was easy to compare how long the programs take to 
check the words in a document against the dictionary and 
then list all the suspect words. But that comparison didn't 
really measure how the programs perform in normal use. 
Since Spellguard and The Word both mark words in the 
text file, I wanted to compare how long they take to 
proofread a file and mark the suspects. But you have to 



Words 

Bytes 

Files 

Common 

Proper 

Names 

Common 

Place 

Names 

User 

Add 

Words 

User 

Make 

Special 

Dictionaries 

Microproof 

50,000* 

72 K 

3 

No 

No 

Yes 

Yes 

Microspell 

26,000** 

154 K 

4 

Yes 

Yes 

Yes 

Yes 

Spellguard 

20,000 

170 K 

1 

No 

No 

Yes 

Yes 

The Word 

45,000 

160 K 

1 

Yes 

Yes 

Yes 

Yes 

Word search 

7200 

72 K 

2 

No 

No 

Yes 

Yes 


* This is not a fiteral dictionary. The figure 50,000 includes all the words that can be formed by adding suffixes and prefixes to roots; 

therefore, some ''words"' included in the count are not true English words. 

** Incorporating all the ED.VOC vocabulary file and three^fourths of the ING.VOC vocabulary file into the four-file main dictionary. Both 
VOC files are supplied with the program and can be added to the main dictionary if disk space permits. Though Microspell claims only a 
26.000-word dictionary, its sufftx-and-root functions help the program recognize about the same number of words as a 45f000-word 
literal dictionary. 

Table 1: Comparison of the dictionaries of the five proofreading programs. Dictionaries for Spellguard, The Word, and Word- 
search are literuL Microspell has a 20,000-word literal dictionary, but provides more words in the files ING.VOC and ED. VOC, 
most of which were added to the original dictionary. MicrospelVs dictionary uses suffix-root routines to extend its coverage to a 
range somewhat broader than Microproofs dictionary. Although the Microproof dictionary claims contents of 50,000 words, 
that includes many nonwords formed by adding prefixes and suffixes to roots. 


SAVE $$ 


DISCOUNT PRICES 



16K APPLE 11 1049.00 

3ZK APPLE II 1074.00 

4aK APPLE II 1099.00 

DISK W/CONTROLLER 499.00 
DISK ONLY 445.00 

APPLESOFT CARD 139.00 
INTEGER CARD 139.00 

PASCAL SYSTEM 399.00 

SILENTYPE PRINTER 349,00 
HAYES MiCROMODEM 295.00 
zeoSOFTCARD 295.00 

VIDEX aO COL. BRO. 295.00 
16K RAM BOARD 169,00 

RAM MEMORY 

FOR TRS-80, APPLE 11 
16KSET4116^3 (200 NS} 24.95 



ATARr 


400 16K S49-00 

BQQ 16K 759.00 

410 Recorder 64.00 

815 Disk 1199.00 

810 Disk 489.00 

822 Printer 359.00 

825 Printer 779.00 

830 Modem 159.00 

850 Interface Module 179.00 
CX8S3 RAM 85.00 

CX70 Light Pen 64.00 

CX30 Paddle 18.00 

CX40 Joystick 18,00 

VERBATIM DISKETTES 

Box of 10 ” 29.50 

Box of 10 8" 39.50 



North Star Computers 

HR2-2D-32K 2795.00 

HR2-20-48K 2956.00 

HR2-2D-64K 3145.00 

HR2-2Q-32K 2975.00 

HR2‘2Q-48K 3165.00 

HR2-2Q'64K 3360.00 

HRAM32K 469,00 

HRAM4BK 662.00 

HRAM64K 849.00 

HDS^18 HARD DISK 4025,00 
MDS-DRV^D 495.00 

MDS-DRV-Q 665,00 

ADC‘1-D 740.00 

ADC-2-D 995.00 

ADC-1-Q 795.00 

ADC-2-Q 1285.00 


SAVE $$ 


PRINTERS 

EPSON MX-70 399,00 

EPSON MX-80 499.00 

EPSON MX-80 FT 599.00 

GRAFTRAX 90.00 

INTERFACE (APPLE) 75.00 

CABLE 22.50 

CENTRONICS 737-1 795,00 

CENTRONICS 737-3 855.00 

IDS445G 815.00 

IDS460G 1195.00 

IDS560G 1450.00 

NEC 5510 W/TRACTORS 2650.00 
NEC 5520 KSR W/TRAC. 2995.00 

QUME 5/45 SPRINT 2675.00 

FORMS TRACTOR 195.00 

STARWRITER W/TRAC. 1696.00 

STARWRITER W/0 
TRACTOR 1500.00 

General Information: 

We carry a iarge salactiorr oi hard¬ 
ware and software by other com¬ 
panies. Send for our catalog. 

We are an authorized repair center for 

APPLE, ATARL NORTH STAR, AND 
EPSON. 


PRICES SUBJECT TO CHANGE WITHOUT NOTICE, MARYLAND RESIDENTS ADD 5% SALES TAX 


FREDERICK 
COMPUTER 
PRODUCTS, INC. 


5726 INDUSTRY LANE 
FREDERICK, MD. 21701 


Store Hours: 
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FRI, AND SAT. 9:30 AM—5:00 PM 


TO ORDER CALL: (301) 694-8884 
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run your text editor before The Word marks the file, and 
it seemed unfair to charge The Word for the time needed 
to load the text editor. After all, with The Word, the text 
editor is already loaded when you finish marking the file, 
so you can make corrections almost immediately. With 
Spellguard, you still have to load the text editor to make 
corrections; it's just that you load the editor after mark¬ 
ing the errors. 

To complicate matters, fairness to Microspell and 
Microproof—the direct-correction programs—requires 
seeing how long it takes to run the other proofreading 
programs plus exiting those programs and loading your 
own text editor to make corrections plus saving the cor¬ 
rected file. On the other hand, is it fair to hold those 
other programs responsible for the time it takes me to run 


an elaborate word processor like WordStar? Would it be 
fairer to use a smaller editor? 

Right or wrong, here's what 1 decided to do: IVe given 
the time each program needs to scan a text file and list all 
the suspect words; Fve given the time the marking pro¬ 
grams need to scan the text file, review the suspects, mark 
the text file, plus the time needed to load the text editor 
and call up the text file for editing (that seems fair to 
Spellguard and The Word); Fve given the time each pro¬ 
gram needs to do all the above, plus making corrections 
and saving the corrected file (to be fair to Microproof and 
Microspell). 

What Is a Suspect Word? 

I decided to count as a suspect word both every word 


Find Count 



Mark 

Correct 

Guess 

Similar 

Display 

Word 


Word 

Word 

Word 

Words 

Context 

Frequency 

Microproof 

No 

Yes* 

No 

No 

Yes* 

No 

Microspell 

No 

Yes 

Yes 

Yes 

Yes 

No 

Spellguard 

Yes 

No 

No 

No 

No 

No 

The Word 

Yes 

No 

Yes 

Yes 

No 

Yes 

Wordsearch 

No 

No 

No 

No 

Yes 

No 


* Requires the correcting option. 

Table 2: A summary of the features of the five proofreading programs. Sometimes the same feature is implemented differently in 
different programs. 


doAf^me 

^ARPSAUX 

^ARQ&AlS^ 

kOARON 

BOARHEO 
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and word fragment listed by the proofreading program. 
For programs that treat hyphens as spaces, I counted the 
fragments ''accom" and "pJished'" as two suspect words. 
My rationale is that the fragments usually appear 
alphabetically and I have to consider each fragment and 
determine whether it is a misspelled word or not. Word 
fragments take the same amount of work as words. 

This concludes the discourse on method. I tested the 
programs on a 400-word file (figure 1) and a 3000-word 
file. The results are shown in tables 3 and 4. 


Spellguard Version 1,0 

Spellguard is a magnificent program of the highest 
commercial quality. If your main concerns are speed and 
accuracy in straightforward proofreading, and if you 
have plenty of disk space, Spellguard is probably for 
you. Spellguard is menu-driven and the screen tells you 
all you need to know. The program lets you make every 
decision with a single keystroke. 

The Package —In addition to its dictionary (170 K 
bytes), Spellguard includes the programs SP.COM (6 K 
bytes), SP.ISA (38 K bytes), and MAINTAIN (14 K 
bytes). SP.COM, SP.ISA, and the dictionary must all be 
present for Spellguard to operate (though the dictionary 
can be on a different disk drive). MAINTAIN is needed 
only when you wish to verify that Spellguard is working 
properly. ISA (Innovative Software Applications) also 



Misspelled 

Words 

Words 

Wrongly 


Words 

Found 

Found 


in File 

Suspect 

Suspect 

Microproof 

7 

32 

26 

Microspell 

7 

26 

20 

Spellguard 

7 

47 

40 

The Word 

7 

19 

12 

Wordsearch 

7 

105 

98 


offers a limited dictionary for systems with low-capacity 
disks, and will soon offer dictionaries both more compact 
and more comprehensive, as described below. 

Dictionary —As of this writing, Spellguard s dictionary 
contains approximately 20,000 words and takes up 170 K 
bytes of disk space. Spellguard's dictionary is literal; the 
program never assembles words from roots and suffixes. 
Denis Coleman, Spellguard's author, started work on it 
after writing a book in which he misspelled his own 
name. Coleman also saw the need for proofreading 
papers he wrote as a management consultant. 

Coleman based the dictionary on two sources: 
Kucera's word-frequency study of 1962 and the 
American Heritage Word Frequency Book (Boston: 
Houghton Mifflin Company, 1971). It also includes 
words drawn from Coleman's own documents and 
papers of Spellguard users. 

ISA will soon offer a version of its standard 
20,000-word dictionary compressed to 32 percent of its 
present size, about 55 K bytes. In addition, it plans three 
additional dictionaries: a 30,000- to 40,000-word general 
dictionary, a 15,000-word medical dictionary, and a 
15,000-word legal dictionary. Data compression will be 
standard in all of them. According to Coleman, ISA's 
techniques of data compression will result in increased 
operating speed for Spellguard. 

Performance —-Though Spellguard needed only 56 
seconds to proofread the file shown in figure 1 and 


True 


Time 

Time 

Time 

Mis¬ 

Misspelled 

to 

Until 

Until 

spellings 

Words 

Proofread 

Ready 

All 

Found 

Missed 

File 

to Correct 

Corrections 

6 

1 

0:45 


2:16** 

6 

1 

1:06* 


2:47** 

7 

0 

0:56* 

2:31** 

3:40 

7 

0 

1:39^ 

3:15" 

4:00 

7 

0 

0:55 

4:56"" 

6:13""" 


* Using the switches that suppress display of context and creation of an output file of suspect words. 

** Microproof and Microspell do not require a text editor 1o make corrections. However, since bcth programs accepted an Incorrect word 
in this file, correcting that word required running the text editor and saving the file When Microspell or Microproof misses a word, about 
1:20 must be added to the timing shown. 

• Skipping the regular word review, going to the special word review, and asking that all suspect words be listed at once (Option L on 
Special Word Review Menu). 

• • Time to proofread, review suspect words one by one, mark legitimate errors, load WordStar, and call up text file to start making correc¬ 

tions. 

* Time to proofread and list suspect words found. 

Time to proofread, load WordStar, use WordStar to edit list of suspect words, save shortened file of suspect words, run The Word's 
MARK program while still inside WordStar, and call up marked text file to make corrections, 

" Running the Scan function followed by the List function. 

Time to proofread file, assign words to one of three groups^ print a list of confirmed misspellings, load WordStar, and call up unmarked 
text file. Wordsearch neither marks errors nor corrects. 

“ Since Wordsearch doesn't mark errors, each misspelled word had to be typed In as a search string, and that added to the time required 
to make corrections. 

Table 3: Performance of the proofreading programs on the 400-iDord text file in figure 1. The first timing shows how long each 
program takes to read the file and list all suspect words. The second timing shows how long each program takes to read the file, 
find the suspect words, decide which suspects should be marked, mark the suspects, and call up the text file to make corrections. 
Microproof and Microspell have no timing in this column because they make corrections in the original text file. The third timing 
shows how long it takes to read the file, find the suspect words, decide which suspects should be marked or corrected, make the 
corrections (in some cases directly, in other cases using a word processor), and save the file. In cases where Microspell or 
Microproof failed to recognize a misspelled word, the user must load a word processor and make the correction. That process 
adds about 1:20 to the third timing for Microproof or Microspell. 
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Words 

True 


Time 

Time 

Time 


Misspelled 

Words 

Wrongly 

Mis¬ 

Misspelled 

to 

Until 

Until 


Words 

Found 

Found 

spellings 

Words 

Proofread 

Ready 

Alt 


in File 

Suspect 

Suspect 

Found 

Missed 

File 

to Correct 

Corrections 

Microproof 

10 

109 

99 

10 

0 

1:09 


4:28 

Microspell 

10 

55 

45 

9 

1 

2:15* 


7:16** 

Spellguard 

10 

151 

141 

10 

0 

1:06* 

4:40** 

6:35 

The Word 

10 

52 

42 

10 

0 

2:05' 

4:52" 

6:42 

Wordsearch 

10 

517 

507 

10 

0 

1:06“ 

10:21““ 

13:31“"“ 


• Using the switches that suppress display of context and creation of an output file of suspect words. 

** Microspell does not require a text editor to niake corrections. However, since Microspell accepted an incorrect word in this file, 
correcting that word required running the text editor and saving the file. When Microspell misses a word, about 1:20 must be added to 
the timing shown. 

• Skipping the reguiar word review, going to the special word review, and asking that all suspect words be listed at once (Option L on 
Special Word Review Menu). 

• * Time to proofread, review suspect words one by one. mark legitimate errors, load WordStar, and call up text file to start making correc* 

tions. 

' Time to proofread and list suspect words found. 

Time to proofread, load WordStar, use WordStar to edit list of suspect words, save shortened file of suspect words, run The Word's 
MARK program while still inside WordStar, and call up marked text file to make corrections, 

” Running the Scan function followed by the List function. 

Time to proofread file, assign words to one of three groups, print a list of confirmed misspellings, load WordStar, and call up unmarked 
text fife. Wordsearch neither marks errors nor corrects. 

Since Wordsearch doesn't mark errors, each misspelled word had to be typed in as a search string, and that added to the time required 
to make corrections. 

Table 4: Performance of the proofreading programs on a 3000-word text file. The same comments appl^ as in the caption for 
table 3, 


display a list of suspect words, that isnt the standard pro- Word Review Menu—calling for a display of all the 
cedure. To achieve that timing, I skipped the regular suspect words at once. In normal use, running Spellguard 

word review and took the List option on the Special takes longer because suspect words are presented individ¬ 

ually to be marked in the text file, ignored, or added to 
the dictionary. But Spellguard lets you dispose of each 
word so easily that you can quickly consider each suspect 
word and pare a long list down to manageable size. When 
I proofread the same 400-word file using Spellguard's 
regular step-by-step word review, 1 needed only 50 
seconds more to deal with forty-seven suspects, and that 
includes the time Spellguard needed to mark errors in the 
text file. Once the larger Spellguard dictionaries appear, 
the list of suspects should be shorter and even easier to 
deal with. 

Before making corrections, 1 had to change disks and 
run WordStar, my text editor, and call up the text file. 
Those steps took an average of 45 seconds. So a 
minimum of 2:31 passed before I could use WordStar's 
Find command to locate marked words and make correc¬ 
tions, I completed the corrections and saved the corrected 
file in another 1:09, a total of 3:40, 

Proofreading the 3000-word file and listing all suspect 
words took only 1:06. Reviewing each suspect word and 
marking legitimate misspellings took another 2:49, a total 
of 3:55, Loading WordStar to start making corrections 
brought the total to 4:40. I had run WordStar, made all 
the corrections, and saved the file after a total of 6:35. 

I have two criticisms of the version of Spellguard I 
used. The first criticism will no longer apply by the time 
this article appears, and the second is minor. First, 
Spellguard identified too many suspect words. In the 
3000-word file, Spellguard found 151 suspects and there 
were only ten misspellings. The excess of suspect words 
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resulted from the present dictionary's limited size, and 
the upcoming data-compressed dictionaries will remedy 
this problem. 

Second, I felt a slight annoyance at having to restore 
the last character of each marked word (Spellguard 
replaces the last character of a misspelled word with an 
error mark). If the actual spelling error occurred early in 
the word, I thought Spellguard was entering a second 
error and requiring me both to delete the mark and 
replace it—two keystrokes plus any other corrections 
needed. These added keystrokes made correcting files 
marked by Spellguard take more time than files marked 
by The Word. On the other hand, by replacing the last 
letter of a bad word instead of adding a character to the 
word, Spellguard avoids disturbing the format of text in 
the file. You can't have it both ways. 

Spellguard handles hyphenated words by displaying 
both halves of the word and indicating whether the word 
occurred at the end of a line. That makes it easy to check 
the correctness of both the spelling and the hyphenation. 
Since Microspell and The Word treat hyphens as spaces 
and report the broken parts of words as two suspect 
words, Spellguard has an advantage here. The advantage 
is partially offset because Spellguard reports all com¬ 
pound words as suspects. So Spellguard made “import- 
export'' suspect, but Microspell and The Word con¬ 
sidered the compound correct. In the 3000-word text file, 
Spellguard reported nine compound words as suspects; in 
the same file, Microspell reported fifteen hyphenated 
word fragments as suspects, The Word reported sixteen, 
and Microproof thirteen. Microproof also listed ten com¬ 
pound words as suspects. 

The Users Guide —The user's guide for Spellguard is 
excellent. The writing, organized around the program's 
screen displays, makes its point without resorting to 
jargon or inflated language, A plastic three-ring binder 
holds 116 pages of sharp print quality, including a table 
of contents, an index, and a glossary. The Spellguard 
user s guide would probably make Spellguard the best 
proofreading program for general use in offices. 

The Word Version 1.1 

The Word is a program of beautiful simplicity. Its 
SPELL program proofreads a file and gives you a list of 
all the suspect words. The author, Wayne Holder, sought 
to create a set of tools for people who work with words. 
Each of The Word's seven programs is designed to meet 
Kemighan and Plauger's definition of a software took a 
program that is general and yet simple enough to have 
widespread application. Each of the seven programs 
works quickly and performs a valuable task. Holder 
envisions adding more useful programs to The Word's 
toolbox. For writers and editors. The Word already 
offers far more than just a proofreading program. 

The Package —In addition to the 160 K-byte dic¬ 
tionary, The Word includes seven programs: SPELL (4 K 
bytes), MARK (2 K bytes), WC (2 K bytes), DICTSORT 
(2 K bytes), WORDFREQ (2 K bytes), FIND {2 K bytes), 
and LOOKUP (2 K bytes). SPELL proofreads a text file 


and lists the suspect words. MARK puts an asterisk at the 
beginning of each suspect word in the text file. WC 
counts the words in the text file, DICTSORT alphabetizes 
words and eliminates redundancies from the resulting 
list. Use it on your own text files and discover what your 
working vocabulary is, WORDFREQ shows you how 
many times you use each word in a text file, a fast and 
valuable check on style. FIND searches the dictionary for 
words that conform to a character pattern (using CP/M 
“wild card" characters for the unknown letters in the 
pattern). 

LOOKUP is a remarkable little program that takes a 
misspelled word and “un-misspells“ it, looking for words 
that can be derived from the misspelling by adding one 
letter, dropping one letter, changing one letter, or revers¬ 
ing two letters. The program often finds the right word 
and finds It much faster than you could with a printed 
dictionary. One new program that will appear in the 
forthcoming 2.0 version will let the user review the list of 
suspects one by one and decide whether to mark each 
suspect, add it to the dictionary, or ignore it. The review 
program will not be integrated with SPELL, so the user 
will have the option of listing all suspect words at once. 
On the more distant horizon. The Word may even in¬ 
clude heuristics to help cope with the problem of 
homonyms (like “fare" and “fair") in the proofread docu¬ 
ment. 

Dictionary—The Word's dictionary is large and literal. 



Card No. 


Company 

Cil/Staie/ProyidFnce.'CauntTV Po&tal CodF 



United 

Canada 

Foreigri 


States 

Mesico* 

Rates' 

□ 1 yi^ar (6 issues) 

$15 

S17 

$19 

□ 2 years (12 Issues) 

$28 

$32 

$36 

□ 3 years (1@ issues) 

$39 

$45 

$51 


*US Funds on US Bank 

□ Bill VISA □ M*5ierCard □ me (N. Amefita 


Tltfe 


Signature 

Send to: n030CIO'A<si. PO So it 512, Tuiunga, CA 91042 


OBOTS 

The Future Arrives 


Intelligent machines are rapidly appearing 
in homes, automobiles, offices and factories. 

Affordable cameras, speech synthesizers, 
and even robot arms are now on the market. 
Such advances are giving microcomputers the 
power to see. hear^ grasp objects, and to move 
around the room. Where can you learn about 
this technology? in Robotics Age Magazine, 
the journal of intelligent machines. 
Robotics Age reports the experience of 
hobbyists building their own robots, the 
latest products from industry, and the rnosi 
powerful techniques from research labs. The 
face of the world is changing. Join us as 
we enter the Robotics Age, 

YES! t wan) to ufi-to-date on this fascinating. 
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5 or 10 Mbyte Storage for 
Heath/Zenith, TRS-80, 
SuperBrain, S-100 
microcomputers. 

Now, 5 V 4 '' hard disk add-on storage for 
your computer, at a price you can afford. 

Available for a surprisingly low $3495 for ihe 
5 Mbyte hard disk. £4350 for the 10 Mbyte disk. 

Disk drives and controller card's also available. 



CMC International 


A Divisian nf Cninpuier Markeiiux Otrfmnitmi} 

11058 Main. Suite 125, Bellevue, WA 98004 
Telephone (206) 453-9777 Telex 152556 SEA 



Main/Frames.... $200 


Main/Frames... $200 


• 14 Basic Models Available 

> Assembled & Tesfed 

• Power Supply: 
flv@l5A, ± 16v@3A 

• 15 Slot Motherboard 

(connectors optional) ^ 

• Card cage ft- guides ' 

• Fan, line cord, fuse, power 
ft reset switches, EMI tiller 

• Bv@30A. ± 16V@10A 
option on some models 


Rock 

' mounted 
MainJFrome 


B" Floppy Moln/Frpme 
(Includes power for 
drives and mainjframes) 


Write or call for our 
brochure which includes our 
application note: 
‘Building Cheap Computers’ 

INTEGRAND 

8474 Ave. 296 • Visalia. CA 93277 • (209) 733-9288 
We accept BankAmericard/VIsa and MasterCharge 


It packs more than 45,000 words into only 160 K bytes of 
disk space. The Word s dictionary also uses cross- 
referencing to speed access to its contents. Oasis Systems 
based the dictionary on The American Heritage Dic¬ 
tionary of the English Language (Boston: Houghton Mif¬ 
flin Company, 1979), and used data-compression tech¬ 
niques. One of the methods of compression is simple: 
when two successive words have common letters at the 
beginning, the common letters are replaced in the second 
word by a 1-byte count of the common letters. If the 
word "power" is stored literally, the word "powerful" is 
stored as "5ful." If "eccentric" is already present, "eccen¬ 
tricity" is compressed to "9ity." The increased dictionary 
size made possible by data compression pays off in a 
dramatically reduced number of words reported as 
suspect. A new version of the dictionary, using addi¬ 
tional data-compression techniques, will soon be avail¬ 
able. The 45,000 words will occupy only 136 K bytes 
and will make The Word's programs run even faster. 

Performance—The Word took 1:39 to proofread the 
400-word file in figure 1 and list the suspects. With the 
present version of The Word, you have to use your text 
editor to eliminate correctly spelled words from the list of 
suspects before marking the errors. Since The Word's 
large dictionary prevents SPELL from defaming many 
innocent words, this editing chore takes little time. 
Furthermore, you'll have to reload your text editor to 
make corrections anyway. (As noted earlier, a program 
for reviewing suspect words one by one is on the way.} 

Here's how 1 used The Word with WordStar. I ran The 
Word's SPELL program with the $F switch, which makes 
The Word write the list of suspect words to a file. Then I 
ran WordStar and edited the list of suspect words, 
deleting those that were in fact correct. Next, I saved the 
shortened list of suspect words and, from inside Word¬ 
Star, used WordStar's R command to run The Word's 
MARK program . Then I called up the marked text file for 
editing. 

To do all this with the page of text shown in figure 1 
took me a total of 3:15. On the 400-word file. The Word 
got me to the point of being ready to make corrections 
only 34 seconds later than Spellguard. And correcting the 
file marked by The Word took 24 seconds less than cor¬ 
recting the same file marked with the same corrections by 
Spellguard. The reason? It takes a few seconds more to 
retype the character replaced by Spellguard's error mark. 
The Word's mark doesn't knock out any characters, so 
none have to be retyped. 

It took The Word 2:05 to proofread the 3000-word text 
file. The total time increased to 4:52 when I invoked 
WordStar, edited the list of suspect words, saved the 
shortened file of suspect words, ran MARK, and called 
up the text file for editing. I made the corrections and 
saved the file after 6:42. That's only 7 seconds slower 
than equivalent operations took with Spellguard. 

The Users Guide—The guide to The Word is simple 
and dear. It separately describes use of each of the pro¬ 
grams. Since The Word isn't organized around screen 
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I'd had the joint staked out for two years and nine 
months. I'd been waiting for a break in the investigation 
all that time. This looked like the break I'd been waltzing 
for. 

The tall stranger walked up to the bar, ears akimbo. I 
knew he meant trouble from the moment I saw the insignia on 
the back of his black leather jacket: "Hell's Twirps." That 
was the same gang that peddled into the all-Mahler Philhar¬ 
monic concert last year and hummed the collected works of 
John Cage in unison. Not that John Cage has ever been in 
unison. Quite the canary. 

Why was this par¬ 
ticular Hell's Twirp barg¬ 
ing into the only Austro- 
Mongolian fife and drum 
factorial east of the Roc¬ 
kies? Why wasn't he rid¬ 
ding his unicycle? And what was the meaning of the gold 
mandalas hanging from the tips of his handlebore mustache? 
Then I saw his baton. The sight of its sleek crome length 
turned my bblood to issicles. When I glimpsed the white 
plastic knobs at the ends of the baton, I saw my whole life 
rush before my eggs. 

Suddenly the Twirp slammed his fist down on the bar. 
His ears swayed gently in the breeze as he demanded, "Give 
me four hundred snare drums to gol Give me the five longest 
fifes in your inventary! Give me the old college try! Give 
me liberty or'give me grief!" 

I knew better than to let this build to a crisis before 
interseeding. I swizzled up behind the big Twirp and said, 
clam and easy like, "Shove off, Twirp, Vamoose, Leave well 
enough aloft," 

He whirled, ears slashing, baton twirling. I thought 
of the health-insurance premiums I hadn't paid. I realized 
how happy I would have made my dear old father if I'd only 
gurgitated from college, I thought of the thousand times 
I'd wanted to be where I wasn't, and knew this was the thou¬ 
sand and first. If I had'nt been in a connubial mood, i 
wouldn't have been able to stand up to the singing shroud, 
the short shrift and the five and dime. But i had no time 
for all that now. Before it was too late, I reached into my 
vest pocket and pulled out my well-thumbed copy of Milton's 
Areopaaitica . 

"That'll be seven ninety-eight!" the bartender suddenly 
screamed. 

I'd been counting on him. 


Figure 1: The 400~word text file proofread by all five programs. Results are shown in table 3, The laniness is intended to show the 
kinds of mistakes from which a proofreading program can't save you. 
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displays, the guide isn't either. The programs are easy to 
use and the guidebook gives just enough explanation and 
examples. 


Microspell Version 4*1 

Microspell is the most interactive of the proofreading 
programs. Author Bob Lucas started work on Microspell 
after experiencing spelling problems while writing his 
thesis. He wanted to create a single program that gives 
the user fully integrated means of finding spelling errors, 
looks up the intended words in the dictionary, and makes 
corrections on the spot. He modeled Microspell after 
existing programs for larger computers. 

Frankly, I didn't like Microspell at first because it 
seemed to take too long. But the more I used Microspell, 
the more I liked it,, and the time required to run the pro¬ 
gram decreased dramatically as I became more accus¬ 
tomed to it. Microspell shows you each suspect word in 
its original context and gives you several options for deal¬ 
ing with suspects then and there. If you don't spell weU 
and want to save trips to the dictionary, Microspell's 
Guess and Probe functions may help you find the right 
spelling quickly. The Probe function is much like The 
Word's FIND program, but Probe works from inside 
Microspell's large integrated program. Once you've 
recognized the correct spelling, you can immediately 
make the correction in the original text file by using the 
Replace command. 

A coming version of Microspell will give users the 
ability to spread the dictionary over several disks, as well 
as improved logic for handling hyphenation at the end of 
a line (where a carriage return and line feed separate the 
two halves of a word). Lucas also is working on a patch 
program that will let the user change Microspell's 
defaults. 

The Package—In addition to dictionary files that add 
up to 17S K bytes. Microspell contains SPELL (14 K 
bytes), BUILD (14 K bytes), INVERT (8 K bytes), and 
EMPTY (2 K bytes), as well as help, demonstration, and 
documentation files. Only SPELL and the basic dic¬ 
tionary {128 K bytes) are needed for most Microspell 
operations. BUILD incorporates a list of words into the 
dictionary. EMPTY gives BUILD an empty dictionary to 
use as the basis for a new dictionary of the user's crea¬ 
tion. INVERT lets you view the dictionary or remove 
words from it. 

Dictionary —Microspell's distribution dictionary con¬ 
tains 20,000 words in four files totaling 128 K bytes. The 
basic vocabulary was taken from Thorndike s list of the 
20,000 most frequently used words. Two additional vo¬ 
cabulary files are included in the package. Called 
ING, VOC and ED. VOC, these files are incorporated into 
the dictionary if your disk size permits. ING.VOC is 20 K 
bytes in size, and ED.VOC is 30 K bytes. I was able to 
squeeze in all of ED.VOC and three-fourths of 
ING.VOC. That gave the dictionary 26,000 words in 
154 K bytes of disk space. 


Microspell's dictionary handles about the same range 
of words as The Word's 45,000-word literal dictionary. 
That's primarily because Microspell can identify words in 
text by stripping a suffix and checking the spelling of a 
word root. Microspell also accepts many plurals on the 
same principle. Microspell's dictionary relies on the 
suffix-stripping routines, rather than on data compres¬ 
sion, to extend the range of the words it covers. 

The only trouble, as the Microspell manual points out, 
is that the suffix-stripping routines are sometimes wrong. 

As an experiment, I made up some nonwords out of roots 
and suffixes. Microspell accepted abstractment, abhor- 
rities, boathood, boatize, hairful, footish, mountainette, 
and theaterhood; it rejected discontinerary, condications, 
abominition, abettulate, ligamentury, nutticulate, vocab- 
utation, writathlon, safetydom, and theatricate. In use. 
Microspell shows how it forms a word from root and suf¬ 
fix, so you can catch a mistake if you are observant and 
willing to check Microspell's work against a printed dic¬ 
tionary. But you can't correct such a mistake without 
exiting Microspell and running a text editor. 

Performance—h took Microspell 1:06 to proofread the 
text in figure 1 and display a list of the misspelled words. 
That isn't the normal method of operation and doesn't 
mark or correct errors in the text file. Running Microspell 
in the normal way, reviewing one suspect word at a time, 
takes longer. The time required depends on the profi¬ 
ciency of the person running the program. My first few 
runs of Microspell were far slower than the ones reported 
here. 

Microspell's ability to correct errors in the text file 
seems a big advantage over Spellguard and The Word. It 
took a total of 2:47 to run Microspell this way and cor¬ 
rect all but one of the errors in the text in figure 1. (HI say 
more about that one error later.) Spellguard took 1:46 to 
find and mark the errors, but then I had to change disks 
and run WordStar. Microspell proofed the text file and 
corrected all but one of the errors in about the same time 
Spellguard took to find and mark errors, plus the time 
needed to load WordStar and call up the marked text file. 

We would have to compare the 3:17 Microspell took with I 
Spellguard's 1:46, plus the time necessary to use Word¬ 
Star to make all the corrections in the original file and 
save the corrected file. Microspell's 2:47, then, has to be ! 
compared to Spellguard's 3:40. In general. Microspell has 
the edge on short files because the time needed to load a 
text editor after running the other spelling programs is a 
larger proportion of the total time required for the whole 
process of finding and correcting errors. 

Except for that one special error. Microspell would 
have the clear advantage the correcting feature seems to 
offer. But that error, the nonword "inventary," was dis¬ 
played as a correct word. Microspell doesn't let the user 
alter any word it considers correct. So I had to note the 
word, load WordStar, find the unmarked word, and cor¬ 
rect the misspelling. Loading WordStar might also have 
been necessary if any correction changed the length of a 
word; such a change might destroy the text's alignment, 
especially if the text is justified. Microspell lost its edge 
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because of accepting the bad word. For a fair comparison 
with Spellguard and The Word, add about 1-20 to Micro- 
spell's timing of 2:47, That's a total of 4:07—27 seconds 
slower than Spellguard and 7 seconds slower than The 
Word. 

Microspell proofread the 3000-word text file in 2:15 
{the quick way). But it took 7:15 to proofread the file step 
by step and make corrections. That's about 30 seconds 
longer than it took me to proofread and mark the file 
with The Word and correct the file with WordStar, and 
about 1:32 longer than the whole process took with 
Spellguard. Microspell found fifty-five suspect words, in¬ 
cluding all but one of the misspellings in the file. This 
time Microspell was willing to accept the word 
"stewardes." So I had to run WordStar afterward to cor¬ 
rect that, and that added about 1:20 to Microspell's tim¬ 
ing, The time required to handle this file was about 8:35 
—almost three minutes slower than Spellguard and two 
slower than The Word. But don't forget that Microspell 
lets you look at the context of a suspect word and lets you 
probe the dictionary for a correct spelling. Those features 
may help you decide whether a suspect word is right or 
wrong, and may hand you the correct spelling on the 
spot, saving time-consuming trips to a printed dic¬ 
tionary. 

The Users Guide-The Microspell user's manual con¬ 
tains twenty-nine pages of single-spaced, photo-offset 
material stapled between pasteboard covers. The print 
quality is good, the writing clear, and the organization 
sound. The manual includes a detailed table of contents, 
an overview of the program, summaries of the com¬ 
mands, switches, and error messages, and instructions 
for using each of Microspell's four utility programs. Two 
pages from a sample run of Microspell let the user know 
what to expect from the program. The manual's three- 
page explanation of the program's limitations would 
satisfy any consumer protection agency. A revised edi¬ 
tion of the manual has just been released but did not 
reach me in time for inclusion in this review. 

Microproof (CP/M Version) 

If your disk space is extremely limited. Microproof 
may be the best proofreading program for you. On my 
system, I had room on a single disk for all the WordStar 
files, the Microproof dictionary, and Microproof's proof¬ 
reading and correction programs. Furthermore, I was 
able to run both the Microproof proofreading program 
and the correcting program from inside WordStar. That's 
real convenience. And Microproof is very fast and rea¬ 
sonably accurate. By using root-suffix and root-prefix 
routines and data compression, author Phillip Manfield 
has made the 70 K-byte dictionary act like a literal dic¬ 
tionary of about 30,0CX) words. Manfield's inspiration? 
His thesis was riddled with misspellings, and someone 
told him it was impossible to write a good proofreading 
program to run on a system as small as a TRS-80 Model L 
{Microproof does run on Model I, II, and III TRS-80s.) 

The Package —The standard Microproof package in¬ 
cludes the proofreading program M1CPRCX)F (10 K 


bytes), the dictionary-building program ADDTODIC 
(4 K bytes), and three dictionary files that total 72 K 
bytes. I strongly recommend the optional correction pro¬ 
gram CORRECT (4 K bytes) because Microproof can't 
mark errors in the text file. Without the correction pro¬ 
gram, you'll have to type in a long search string for every 
bad word, using your text editor's Find function. Count¬ 
ing CORRECT, MICPROOF, and the dictionaries, 
Microproof gives a complete proofreading system that 
performs well and occupies only 86 K bytes of disk space. 

Dicfjontiry—Microproof's data-compression technique 
includes replacing all roots with one-character tokens. 
The dictionary is based on Webster s Pocket Dictionary 
but is not nearly that large a literal dictionary. Much of 
the dictionary's vocabulary comes from prefix-root and 
suffix-root logic. Suffix routines accepted abstractment, 
hairful, and footish, but rejected abhorrities, boathood, 
boatize, mountainette, theaterhood, discontinerary, con- 
dications, abominition, abettulate, ligamentury, nut- 
ticulate, vocabutation, writathlon, safetydom, and 
theatricate. Prefix routines accepted inclosed because 
they treat a prefix and root as separate words: "in" and 
"closed." 

Each word is identified to the dictionary as a verb, a 
noun, an adverb, or an adjective, or as more than one of 
those parts of speech. Knowing the part of speech helps 
the suffix and prefix routines avoid accepting some 
plausible but illegitimate words. 


WICKED SWITCH 

INTRODUCING 

COMPLETE PROGRAMMABLE 
CONTROL OF UP TO 8 DATA PORTS 


imcRpAAfnnnr 

Line Controlled Switching Matrix 

A unique general-purpose switch for serial data units, 
MICRO MATRIX 11 can be operated by most computers 
using existing software. Z80 based, it will handle any 
combination of eight RS232 ports, for computers, video 
displays, printers, modems, you name it. Whatever the 
combination, you get fast, glitch-free switching, tor under 
a thousand dollars. Which makes it even greater than the 
sum of its ports. 

pDigital Laboratories Inc. 

600 Pleasanl Street, Watertown. MA 02172, (617) 924-1680 
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DISCOUNT PRICES 



WE’RE ON THE 

EAST COAST 


MICROCOMPUTERS 
CRT TERMINALS 
PRINTERS 
DISKETTES 
SOFTWARE 


DUPRE ENTERPRISES, INC. 

MICROCOMPUTER SALES DIVISION 

SUITE 6 NELSON BLDG. (201) 461 -eOde 

271 FORT LEE ROAD 9 AM-3 PM 

LEONIA, NJ 07605 MON.-FRI. 


SB-80 

Single Board Technology 

* 4MHzZ80ACnU 



• CP M 2 operaring sysrem 

• 64K 200ns nnaln memory 

• 8-Inch dual floppy drives 

• 50-pln ejtpansion connector 

• 2-seria1 ports 

• Z-paraJle! ports 

• 4-coun ter/timers 

• Hard disk options 

avallabie & 'Y ^ C. 

Basic system with: 600K byres Mm J 

« 2.4 megabytes $3490 
■ 1.2 megabytes $2990 

A Z80A CPU combined with the CP M ’ operating system opens 
new vistas ro software availability for eight-bit micros. 
FORTRAN, COBOL. BASIC. APL. PL ' I and Pascal are available 
now to accomodate today s scientific, educational, sophisti- 
cared small business and personal system users. 

• CP/M a regislared irademarh ot DigiEal Research, Inc. 


The Price 
Is Nice. 


NORTHEAST COMPUTER SALES 

563 South Main Street 
Bradford. Massachusetts 01830 
(617} 683-3024 


Pefformartce—Microproof proofread the 400-word file 
in only 45 seconds. The program found thirty-two 
suspect words, six of which were in fact misspelled. 
Microproof missed one misspelled word. The program's 
prefix routine accepted interseeding, which Microspell 
rejected; on the other hand. Microproof s suffix routine 
rejected inventary, which Microspell accepted. 

Microproof recognizes some hyphenated words as 
single compound words and treats others as two-word 
fragments. It ignores all single-character words, so if you 
mean 'T' but type "]/* Microproof won't let you know. 

On the 3000*-word file. Microproof took only 1:09 to 
find 109 suspect words, including all ten misspelled 
words. It rejected stewardes, which Microspell accepted. 
Microproof s prefix and suffix routines made no errors on 
this file. 

The Users Manual—The Microproof manual is rea¬ 
sonably clear, but could use refinement. Its problems, all 
minor, stem from the manual's need to deal with both 
CP/M and TRSDOS, the TRS-80 operating system. Since 
1 received Microproof, Cornucopia has developed the 
manual from an outline into an adequate user's gu.ie. 
The manual includes facsimiles of screen displays and the 
print quality is good. More and bigger staples would help 
the manual withstand intensive use, 

Wordsearch 1,03 

Wordsearch is the only noncontender in the group of 
proofreading programs. 

The Package^ln addition to its dictionary (72 K 
bytes), Wordsearch includes the programs SEARCH 
(10 K bytes), WDS, WDL, WDA, WDT, WDM, and 
VIEW. All but SEARCH and VIEW are 4 K bytes in size, 
and VIEW is only 2 K bytes. SEARCH works by letting 
you access the smaller programs. It uses WDS to scan a 
text file for suspect words, WDL to list the suspect words, 
WDA to assign each suspect word to one of three groups, 
WDT to display the text file with suspect words 
highlighted, and WDM to merge good words with the 
dictionary. The reason for displaying the text with 
suspect words highlighted is mysterious, because all you 
can do is look; you can't reassign or mark the words. 

Wordsearch provides no means of either marking 
suspect words in a text file or correcting misspellings. As 


My Hardware 

/ ran the proofreading programs on my SuperBrain com¬ 
puter My timings are slower than some of those advertised 
for the programs reviewed, hut that doesn't mean the adver- 
tbements were false. Ori systems with larger disks or hard 
disks, all the programs should run faster, for SuperBrain 
users who have one of these programs but can't match my 
timings, the operating system 1 use (SB/E, from IE Systems of 
Newmarket, New Hampshire) performs disk operations 
about one-third faster than the standard SuperBrain operat¬ 
ing system. Also, do not try putting the larger Spellguard 
dictionary or The Word's dictionary on a single disk. My op¬ 
erating system can handle 1B& K bytes per drive, opposed to 
the standard 162 K bytes. 
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a result, the user has two choices. The first is to print on 
paper a copy of the entire text file with confirmed 
misspellings underscored (or in bold or surrounded by 
double parentheses, at your option). For a text file of any 
size, the time required for printing, unless you have an 
extremely expensive printer, is sufficient to prevent 
Wordsearch from being competitive with other proof¬ 
reading programs. Furthermore, after the file is printed, 
you have to work from the printed copy while using a 
text editor on the original unmarked file* Visual checking 
between paper and screen is time-consuming and far less 
accurate than using the search command of a text editor. 
Besides, if you'd been satisfied with the efficiency of 
working on paper, you wouldn't have bought a computer 
in the first place. 

The second choice is to have Wordsearch print an 
alphabetical list of confirmed misspellings. This way, you 
need less time to print, but you have no idea where the er¬ 
rors are located. So you work with the text editor's search 
command. But that poses problems, too* Since Word- 
search doesn't use a mark character, you have to type the 
full misspelled word when you use a search command. 
That requires more checking between paper and screen 
and raises the possibility of making a typographical error 
when entering the string to be searched for. To make 
matters worse, since the list of misspelled words is 
alphabetical rather than in the order of occurrence in the 
text file, you often have to return to the beginning of the 
file to start the next search (or else use a global search, 
which is slower), 

Wordsearch might deserve reevaluation if Keybits add¬ 
ed a large dictionary and a means to mark errors in the 
original text. Unfortunately, Keybits plans no major 
changes in Wordsearch in the near future. 

Dictionary —The dictionary I received with Word- 
search contains 7200 words in 72 K bytes. Rather than 
making the dictionary from a list of the most frequently 
used words, Keybits worked from a list of the 10,000 
most frequently misspelled words. As a result of this 
approach and the dictionary's small size, Wordsearch 
considers the following words suspect: arm, baby, calm, 
catch, choices, assets, businessmen, chief, cover, dark, 
eyes, dinner, doubts, knew, land, life, thought.,.. You 
get the idea. 

Why did Wordsearch take this approach? The user's 
guide says, "...ones [sic} written word vocabulary is a 
major subset of his total word vocabulary and varies 
from person to person. It is for this reason that we have 
provided a starter library of several thousand words, 
many of which are variations on the same word...Over 
time however, it will be necessary to add fewer words in 
order to stabilize your own tailored writing environ¬ 
ment." If you can ignore the redundancies and mixed 
metaphors and somehow live with the knowledge that 
your environment has learned to write and tell the world 
what you're really like, you can get the message: Word- 
search assumes that everyone will write his or her own 
dictionary. AI Clark of Keybits says that after three 
months of adding words to the dictionary, the average 
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user can expect Wordsearch to report only one or two 
suspect words each time it's run, Keybits has a 
50,000-word dictionary on disk, but Clark says there has 
been no demand for it from Wordsearch users. 

If you consider yourself in the same league with 
Samuel Johnson, Noah Webster, and the Oxford English 
Dictionary's Dr I A H Murray, and if you have three 
months to devote to writing your own dictionary. Word- 
search is the proofreading program for you. But if you 
want to buy a program today and proofread a letter 
tomorrow, Wordsearch won't help you much. 

Performance—In the 400-word text file, Wordsearch 
found 105 words suspect. It listed the suspect words on 
the screen after only 55 seconds. But the list was of little 
use until I'd used the assign option to confirm which 
words were misspelled and then used the text-display op¬ 
tion (with the /OY switch) to print the file with the 
misspelled words underscored. Using the assign option 
took 2:55 to review the 105 suspect words. Printing the 
file brought the total elapsed time to 4:11. Making the 
corrections with WordStar and saving the corrected file 
took another 1:37, for a total of 6il3. 

Things were worse when I used Wordsearch to proof¬ 
read the 3000-word file, Wordsearch needed only 1:06 to 
proofread the file and list 517 suspect words on the 
screen, but it took me 8:15 to assign these words to one of 
three groups. Printing the whole file with misspellings 
underscored took more than 11 minutes. I abandoned 
that approach and started over. This time I just had the 
program print a list of confirmed misspellings. That took 
only 15 seconds, so I'd saved almost the full 11 minutes. 
But when I edited the file and used the search command 
to locate misspellings, I had to type in each string exactly. 
Since the list was alphabetical, I often had to return to the 
start of the file to initiate a new search. Alas, making the 
corrections and saving the file took another 3:28, so the 
total came to 13:49—roughly double the time required by 
any of the competing programs. 

The Users Gwide—The Wordsearch User Manual is in¬ 
complete, overwritten, and poorly organized. It stands as 
a Great Wall between the user and the program. The in¬ 
troduction says, 'To take full advantage of this manual, 
begin by trying each function and feature at your ter¬ 
minal as you review it in the manual." A careful check 
revealed that my terminal was not in the manual. The 
system overview begins: "Wordsearch is a spelling word 
dictionary lookup system," That sounds like an attempt 
by a word, miraculously blessed with the ability to spell, 
to look up a dictionary. The Wordsearch User Manual 
sells for $45. I'll bet the National Museum of Obfus¬ 
cation, Redundancy, and Misplaced Modifiers would pay 
twice that amount for it I 

Conclusions 

Spellguard, The Word, Microspell, and Microproof 
should all win a place in the market for automatic proof¬ 
reading software. Which program is best for you? That 
depends on which features you consider most important. 

The Word and Spellguard are the most accurate pro¬ 


grams because they use literal dictionaries. At this 
writing, The Word's dictionary is larger and occupies less 
disk space. 

Spellguard, once its larger dictionary appears, will 
probably be best for the office because of its menu-driven 
operation. But The Word merits consideration there, too, 
because all its operations are so simple. 

If you want your computer to look through the dic¬ 
tionary and propose alternatives to a misspelling, choose 
between Microspell and The Word. 

If you prefer a single integrated program that does 
everything from proofreading to guessing the intended 
word and correcting the error in the original file, you'll 
go for Microspell. Because of its suffix-stripping routines, 
Microspell is slightly less accurate than the packages with 
literal dictionaries. 

If you have limited disk space. Microproof offers big- 
dictionary performance through data compression and 
suffix-prefix routines, at some sacrifice of accuracy. 

If you want a good proofreading program, but also 
want other features useful to writers and editors, you'll 
buy The Word. 

My own preference? I like great accuracy, a large, 
literal dictionary, and a marking feature. I also like a pro¬ 
gram that can look up words in the dictionary on disk. 
Furthermore, 1 like to see a list of all suspect words at 
once. Since I'm a writer and editor, I find word-frequency 
software useful, and I'm usually short of cash. By far the 
least expensive of these programs, The Word has no 
shortcomings I've been able to find. I've already mailed 
my check for $75 to Oasis Systems. ■ 

[While correcting the proof of this review, 1 received 
version 2.0 of The Word and 1 couldn't resist testing it. 
On the 400-word text file, it found the same number of 
suspect words as before, but the program works faster 
now. The Word took only I:2S to proofread the file and 
list the suspects. The new REVIEW program eliminated 
the need to use WordStar to edit the list of suspects. With 
REVIEW, I needed only 26 seconds to review the 
suspects, and only 7 more seconds to mark the confirmed 
misspellings. I had loaded WordStar and was ready to 
correct after 2:46. I completed the corrections and saved 
the file in only 3:31. 

On the 3000-word file. The Word 2.0 showed im¬ 
proved handling of WordStars soft hyphens. As a result, 
it found only 38 words suspect, only 28 wrongly so. 
Moreover, The Word 2.0 proofread the file and listed the 
suspects in only 1:43. REVIEW enabled me to review the 
suspects in 31 seconds; MARK marked the confirmed 
misspellings in 28 seconds. (Reviewing and marking took 
2:49 with Spellguard, but only 0:59 with The Word 2.0; 
the short list of suspects helps a lot.) I had loaded Word¬ 
Star and was ready to correct after 3:27. It took another 
1:50 to make the corrections and save the file, fora total 
of 5:27. For combined speed, convenience, and accuracy, 
I think The Word 2.0 has far surpassed its competitors. 
And it still costs only $75. ] 
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'"Read any good books lately?'' asked my mad friend 
Mac Lean. 

Having just come back from an autograph party for 
King David's Spaceship, and the day before sent off the 
copyedited manuscript for the new Niven-Poumelle Oath 
of Fealty, 1 knew what to say. "Haven't had time. But IVe 
written some good books lately...." 

"Yeah, well, I wasn't talking about science fiction," 
said Mac Lean, "1 meant good books on computers, IVe 
got a dilly/' He held up PL/1 ; Structured Programming, 
by Joan K Hughes. 

"Hey, I know her/" I said. 

"Well, you tell her for me she's written a really top 
book. Good index. Clear English. Stand-alone chapters, 
so you don't have to thumb back and forth to find out 
what's going on." 

"I'll do better than that," I said. "I'll tell my readers." 

"Yeah. Sure. When?" 

"Uh, real soon now...." 


* * * 

My apologies for taking so long in finishing this col¬ 
umn, and my thanks to all of you whoVe written en¬ 
couraging letters. Things do get hectic here at Chaos 
Manor, and the last few months have been something to 
see: books to get done, articles to write, and I built a new 
wing on the office, which meant moving everything 
around like Chinese Checkers, which meant that 1 lost the 
documentation to half the software sent me for review, 
which— 

lam also, for my sins, Chairman of the Citizens Ad¬ 
visory Council on National Space Policy, which involves 
chairing meetings and editing papers and writing sum¬ 
maries and flying to Washington. The result was that for 
a good while I had no time to play with Ezekial, my Z80, 
but things are a bit caught up now, and maybe we can get 
onto a schedule. Just last week I had a surgeon remove 
the telephone from my ear. 

One reason we got caught up was Spellguard. 


Every now and then you find programs that do things 
right and have documentation that tells you what to do 
and how to do it—programs that are a joy to use. 
Spellguard is like that. {See the reviews of Spellguard, 
Microspell, the Word, Microproof, and Wordsearch on 
pages 434-448.) Spellguard finds spelling errors. That's all 
it does. It doesn't wash dishes, or set your clock, or do 
your taxes, but wowl can it find spelling errors in 
standard ASCII text files. And it doesn't care what editor 
you used to create the files. 

Using Spellguard is simplicity itself. All you do is tell it 
what file to look at. It does the rest. It does not do it as 
fast as the ads say—at least it doesn't with Zeke, but then 
he's only running at 2 MHz, and my ancient iCom 
drives, while utterly reliable, are pretty slow. Help is on 
the way: IVe got a pair of Lobo's 8-inch drives, and 
they've promised an S-100 double-density controller next 
month. If the controller is as fast and reliable as their 
drives, things are going to hum around here. WeVe been 
using Lobo drives (both 84nch and 5 y 4 -mch) on the boys' 
TRS-80 for months now, and we love them. 

Meanwhile, Spellguard runs fine under Speed, a rather 
strange program available from the CP/M User's Group. 
Speed trades memory for rapid disk I/O, and if you have 
programs that don't use a lot of memory but have a lot of 
disk operations. Speed can cut running time dramat¬ 
ically. For Spellguard the saving Is about 50%; the sav¬ 
ing in posting my journals to ledgers is even more 
dramatic—70%. 

Speed, with auxiliary programs to get it running prop¬ 
erly, is available on Volume 38 of the CP/M User's group 
(CPMUG) disks. Those with access to a computer net 
may be able to find it in an on-line file. You need a bit of 
patching with DDT to install SPEED, but the documenta¬ 
tion (also on CPMUG Disk 38) is clear enough. 

One warning, though: Speed maintains the disk direc¬ 
tories in RAM (random-access memory), and if you 
change disks without rebooting (in Speed that's control- 
B, rather than CP/M's controLC) the result is an un¬ 
mitigated disaster! 
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But back to Spellguard, When you run Spellguard, it 
first gives you a table, telling you how many words it has 
read, the number and percentage of unique words, the 
number and percentage that it can't find in the dic¬ 
tionary, and finally a changing column that tells you the 
percentage of proofreading the program has done. 

Many years ago, when I was young and impres¬ 
sionable, I fell under the spell of a science fiction writer 
named A E Van Vogt; later he became a friend, neighbor, 
and colleague. Van Vogt was (and still is) interested in a 
rather hard-to-define field of study called general seman¬ 
tics, and through him I was led to Alfred Count 
Korzybski and a strange book called Science and Sanity, 
That led me to Wendell Johnson at the University of 
Iowa. Professor Johnson's interests spanned everything 
from classical linguistics and speech therapy to general 
semantics. 

One of Johnson's research interests was identifying 
text: how could you tell if an anonymous work had been 
written by a particular author? Dr Johnson used a num¬ 
ber of quantitative measures, two of the most important 
being the type/token ratio and the verb/adjective ratio. 
Type/token means the ratio of unique words to total 
words; verb/adjective is self-explanatory. I remember 
going nearly blind counting total words and making 
tables of unique words in, for example, Marlowe's 
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Duchess the idea was to find out if Marlowe had 

written any of the Shakespearean plays. (As best we 
could calculate, he hadn't.) 

Now Spellguard gives you automatic type/token 
ratios, and if you really want to, you can make up 
separate verb and adjective dictionaries, thus finding the 
ratio merely by typing in the text, which, believe me, is a 
great deal easier than doing it in teams of two with pencil 
and paper. Spellguard, with its efficient search algo¬ 
rithms, could be extremely useful in linguistic research 
projects. 

Anyway, if you work with text at all, you 11 love In¬ 
novative Software's Spellguard. It is an example of ex¬ 
cellent software: a program that does one thing, does it 
very well, and has documentation to match, 

Datebook and Milestone 

Organic Software of Livermore, California, has also 
produced two excellent programs that 1 recommend, al¬ 
though 111 probably never use them. 

The first, Datebook, can keep track of about six 
months' worth of appointments for three people. We had 
no trouble getting it to run, and it seems to be easy to use. 
The main drawback is that you have to want to run it; 
Datebook requires both disk drives and all of your micro¬ 
computer's memory. What I want is Calendar, a program 
that 1 may have to write myself; it would come up when I 
turn on my system, insist that I give it the date (the way 
Lobo's LDOS operating system does), and then natter at 
me about what I have to get done. But it's fairly obvious 
that I can't write that program until I have hard disks 
with multimegabyte storage. 

Calendar would solve my problem: I forget to look at 
my appointment book until it's too late. And that raises a 
question: is Datebook really better than an appointment 
book of the kind used by many physicians and lawyers? 1 
can't answer that, but my guess is that I wouldn't buy a 
computer for that alone. Datebook has various search 
patterns, so you can look for appointment openings of 
stated lengths, and the program offers up to nine candi¬ 
dates—but you can do that by glancing at a book, too. 

The value of Datebook is that it will keep three sched¬ 
ules simultaneously, so you can work appointments 
with your partners (it searches for times when you're all 
free). It will also search through and find all the appoint¬ 
ments you've made with a particular person—a task that 
is more difficult and certainly more tedious if you must 
rely on visual inspection of a book (especially if there are 
a lot of entries). And of course Datebook can make hard 
copy, and update that often. All in all, if I worked in a 
business where 1 had lots of appointments and schedules, 
rd probably use Datebook, but then I'm gadget- 
oriented—and I have a computer. 

Organic's other interesting program is Milestone, and 
people who need it will like it a lot. Milestone is a PERT- 
chart generator. It performs critical-path analysis for jobs 
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with up to 300 tasks; it computes milestones {critical 
events)^ monthly manpower levels, monthly costs—in 
short, it handies most of the details we used to have to in¬ 
clude in the management-plan portion of a research pro¬ 
posal. 

Milestone isn't easy to use* In fact, it s almost impossi¬ 
ble to use on my system because 1 don't have a 24 by SO 
terminal* I use a memory-mapped 16 by 64 video display; 
in part because I still use the old-fashioned Electric Pencil 
as a text editor, and Pencil requires it, in part because I 
like the smooth scrolling and fast response, and in part 
because Fm lazy and have never gotten around to buying 
a terminal. That's going to change one day. 

Anyway, Milestone isn't easy to use, not because the 
directions for the program aren't clear (theyTe only fair), 
but because PERT charting and critical-path analysis are 
more arts than sciences, and not easy jobs. Milestone can 
make the jobs easier, and if I ever again have to generate 
research proposals. III certainly use Milestone, 

One of my pet peeves is documentation without ex¬ 
amples* I can't imagine why people write instructions on 
how to use a program but fail to include specific illustra¬ 
tions of what command to issue and the results. 

Let me illustrate. Suppose I am opening Milestone after 
not looking at it for a couple of weeks (as indeed I am). I 
turn to page 36, and there I find: 

"Bfegin) and E(nd) work 

These two values define when the normal working day 
begins and ends. They must be even hours as defined 
on a 24-hour clock. Follow the rules for entering in¬ 
tegers rather than times." 

Now I ask you, what does this mean? Presumably, I once 
knew, but I confess I've forgotten. Indeed, some of us go 
days on end without even thinking about computers! 

I don't want to be too hard on Organic; Milestone, in 
fact, comes with a set of example cases. One is Dr Victor 
Frankenstein Ill's PERT for creating a monster. Event 
One, "Fanatic Desire to Create Life," is a milestone; it has 
no duration, but you don't start without it. We proceed 
to Task Two, "Move to ancestral castle," and continue 
searching for Grandfather's notes, hiring a linguist, etc. 
As it happens, Organic ran this example as part of a dem¬ 
onstration for me at the San Francisco Computer Faire, 
and I can testify that Milestone is both fast and accurate, 
I thought up the need for a linguist to translate the notes. 
That broke into subtasks: advertise, interview, hire. 1 
watched Burns VanHorne of Organic enter the new tasks. 
Milestone thought for a moment, then rearranged itself, 
because this information became part of the critical path, 
(Not long ago they sent a revision of Milestone and 1 
notice that the tasks 1 suggested are now in the case 
study.) 

So they have examples, in the sense of worked-out 
problems for their program, but they should have in- 
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eluded specific examples all over their manual—and so 
should every other publisher. Please? 

Debate on Languages 

My last column, on languages, generated a lot of cor¬ 
respondence. Some was predictable: 1 wasn't sufficiently 
respectful of LISP, the LISt Processing language written 
in 1956 by my friend John McCarthy, and since improved 
and expanded by McCarthy and my collaborator, 
Marvin Minsky, and used by my friends and associates 
who wrote ZORK, and—in other words, please, I don't 
dislike LISP users. 

What I said was that LISP was fine for special pur¬ 
poses, but it wasn't among the candidates for replacing 
BASIC. 

For those offended, my apologies, but 1 remain 
unrepentant. LISP may indeed be a great language for 
professional programmers, as it certainly is for those 
working in artificial intelligence. Furthermore, if you're 
someplace where you can learn LISP easily—say MIT or 
Stanford—then by all means grasp the opportunity. 

Most of us, though, don't have that opportunity. Even 
if you have access to MIT s LlSP-teaching programs, it's 
going to take time—lots of time—to learn. The ideal way 
to learn LISP is to use it; it does have the great feature of 
being an interactive language (which is BASIC's great ad¬ 



vantage). But the LISPs available for microcomputers are 
very limited (Minsky himself wasn't able to do much with 
the one I have), and it isn't likely that they'll get bet¬ 
ter—not with our present hardware. Come the revolu¬ 
tion, when 32-bit machines with 256 K bytes of active 
memory and 50 megabytes of disk storage can be bought 
for $2000, LISP may then be the best thing available, but 
not now, unless you have very specialised needs. 

In any case, this remains the User's Column, directed in 
large part toward nonprofessionals who are trying to 
make their small systems do useful things, and for those 
readers 1 don't recommend LISP, It can be fun to play 
with, and I'm glad Microsoft published it, but I doubt 
that microcomputer users will ever do more than play 
with LISP. 

But the problem of languages has yet to be solved. 

In theory, BASIC is an inadequate language. Listen to 
the hackers: they'll tell you that BASIC programs "are a 
maze of GOTOs" or that "you can't do structured pro¬ 
gramming in BASIC," 

That isn't true. A good modern BASIC—say 
Microsoft's BASIC-80, or Software Systems' CBASIC—has 
do while, if-then-e!se, case, and nearly all the features 
Pascal has, plus string features that are a lot better than 
any Pascal I've seen, and decent I/O, which Pascal 
doesn't have at all. True, there are problems in BASIC 
that are easiest to solve with judicious use of GOTO 
statements, but it's certainly possible to write good 
BASIC programs without a single GOTO, and even 
easier to tame the GOTO so it never refers to anything 
outside a local modular block. 

You cart write top-down structured programs in 
BASIC. Best of all, you can write interactively, testing 
each step of the way, then test the program logic until it's 
working, after which you turn it over to Microsoft's 
BASCOM compiler, and wham. And for maybe 80% of 
the jobs you want a microcomputer to do, that's the best 
approach. It's almost certainly the fastest. 

So what's wrong with it? 

Plenty. First, BASIC still has a fatal flaw—no truly 
local variables. Passing parameters to a subroutine is 
hard, and controlling side effects (making sure you don't 
do something you didn't intend) isn't easy. You can 
reserve I,J,K,L as indices and set up "declarations" in 
remarks up at the top of the program, and with the new 
cross-reference programs you can usually find the side ef- 
fects. Having done that, you still have trouble passing 
parameters, and if the program gets big, so that you'd 
like to compile it in chunks, you're out of luck. BASCOM 
doesn't permit decent chaining of programs, nor does it 
allow true compilation in parts. 

In fact, the Microsoft BASCOM is not really the same 
language as its BASIC-80, In addition to the chaining prob¬ 
lems, you can't use computed array sizes or common 
statements. 

"But," protests the BASIC enthusiast, "that can be 
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fixed. In fact^ I bet you somebody at Microsoft is work¬ 
ing on it right now." 

True, And maybe, one day, they'll really fix the 
BASIC/BASCOM system. I hope so, because I find 
BASIC programs fairly easy to read and write. I expect 
you'd be able to buy a lot of programs in compiled 
BASIC right now if it weren't for Microsoft's disastrous 
policy of demanding royalties for every program com¬ 
piled with BASCOM. Competition will take care of that; 
meanwhile, 1 use BASIC-60 with BASCOM for routine 
jobs, and a lot of my most useful programs are written in 
CBASIC. 

There's so much investment in BASIC software—take 
Joan Hughes, author of the PL/I book that so impressed 
Mac Lean. Joan runs Execudata, one of the first of the 
small-systems houses that have sprung up everywhere. 
She sells turnkey systems for small businesses. The hard¬ 
ware she favors is the Vector Graphic S-100 bus Z80 with 
its "mindless terminal," which is really memory-mapped 
video. The software comes from all over. The editor is 
Vector's, and Tm tempted to buy a Vector machine just to 
get it; it's a lot like Electric Pencil but with most of the 
bugs out. Execudata writes other software or buys it 
commercially. Like all first-rate systems houses, they 
support everything they sell, and their customers seem 
downright enthusiastic. 

The interesting angle is that the author of the best book 
we've seen on PL/I sells software largely written in 
CBASIC, 

Why? Execudata has been around several years. When 
Joan first started the company, there wasn't a PL/I for 
microcomputers and CBASIC was the only BASIC that 
allowed long variable names (remember the horrible days 
when variables were "AS" and "Bl" and you hadn't the 
foggiest what they referred to?) and structured concepts. 
She may change over, now that we have PL/I from 
Digital Research. 

Digital's PL/I documentation is, if nothing to brag 
about, at least readable. PL/1-80 is a fairly healthy subset 
of the ANSI General Purpose (Subset G) PL/I, and it 
runs. 

"Yeah, and so what," asked a friend. "Who'd use it?" 
"PL/I is unwieldy and inefficient," says a recent article in 
a magazine. On the other hand, Mac Lean has spent the 
last couple of weeks learning it and he loves it. 

Meanwhile, I have—at lastl—gotten not one but two 
Pascals that run, and IVe been wading through Peter 
Grogono's Programming in Pascal (see references) and 
reading everything I can find on Pascal. 

I recommend Grogono's book—for that matter, I rec¬ 
ommend the Pascal/MTH- implementation of Pascal. It 
works, and unless Mike and Nancy Lehman have become 
liars, which I doubt, Pascal/MT+ is a full implementa¬ 
tion of the Standard Pascal, along with a few much- 
needed extensions. 

Their manual is improved, too, (They sent me an early 


copy, and apparently my anguished screams were too 
much for them.) TheyVe added a number of sections, 
and, according to Nancy, "That's all because of you...." 

I also have the Sorcim Pascal/M up and running. 
Pascal/M compiles to an intermediate code. It's slower 
than Pascal/MT + , but it's also more compact and more 
portable. It, too, has extensions to standard Pascal, and I 
recommend it. 

What 1 don't recommend is Pascal itself. Not yet, 
anyway. When I first looked at Pascal several years ago, 
I thought it was the nicest thing I'd ever seen. But the 
more I look at it, the more misgivings 1 have. I certainly 
could be wrong, and I'll know more by next column time. 
And by then, Mac Lean will have done things with PL/I 
so we can compare notes. 

Meanwhile, don't throw away your CBASIC; 
they've made some improvements, also (Compiler 
Systems' President Gordon Eubanks says) as a result of 
my reviews. The needless limit on the line printer width 
has been fixed, and the COMMON and CHAIN features 
improved. I think the latest version has some other im¬ 
provements, too, but Tve mislaid the new manual. Al¬ 
though I've said it before, it's worth mentioning again: 
the CBASIC documentation is excellent. 

Gordon also tells me that by the time this is printed 
there'll be a new version of CBASIC that allows nested IF 
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statements (fixing one of Joan Hughes's pet complaints), 
and before the end of the year they'll have parameter 
passing and local variables, and they're working on 
speeding it up. 

The language situation isn't our only dilemma. Let's 
face it, our microcomputers are becoming obsolete. In 
one sense that's sillyr we have more computing power 
than the government did ten years ago. The machines 
work reliably. And there's no point in replacing our 
machines just when we're finally getting good software. 

But that's the problem: we're beginning to see hard¬ 
ware limitations on the new software. 

Take Spellguard for instance. It's a good program, 1 
use it often. But it can't touch real spelling programs like 
those that run on the big MIT computers. MIT's Spell 
{written, incidentally, in LISP) not only finds misspelled 
words—it shows you the word along with context, shows 
a menu of words it thinks might have been meant, offers 
you a chance to enter the new word in your permanent 
dictionary (if that's refused, offers the opportunity to put 
it in a dictionary kept just for this job), and, finally, lets 
you input the proper spelling, which it inserts into the 
text. It does ail this at blinding speeds, searching dic¬ 
tionaries of 35,000 to 50,000 words. No 8-bit machine 
running floppy disks can touch that job. /Editor's note: 
Don't be so sure, Jerry. See the review of spelling pro¬ 


grams in this issue. ...PL/ 

There are other limits. One controversy over text 
editors hinges on a simple forced choice: do you limit the 
amount of text you can work on to what can be held in 
memory (as Pencil does), or do you keep part of it on the 
disk (as WordMaster, WordStar, and Magic Wand do)7 
If you keep part on disk, you can't conveniently change 
disks: that can be a serious limitation if you want to bring 
in a chunk of an old file or make a quick copy of some¬ 
thing you can't afford to lose. If you keep all the text in 
memory, not only are you confined to 10,000 words or 
less (with my system, anyway), but you encounter real 
problems if you want windows and multiple buffers or if 
you'd like the machine to do some computing on values 
in the text. 

Obviously, I prefer Pencil's limits, I have Wand and 
WordStar, but I don't use them—Star because it natters 
at me {when was the last time you wanted to know line 
and column number every time you typed a letter?) and 
Wand because of the disk operations. (Word Master, on 
the other hand, is the best programming editor I know 
of.) None of the available editors, not one, can do what 
I'd really like them to—for instance, let me put equations 
in my text, solve them, and have the answers available as 
I write. (What I usually do is leave the text on the screen 
and turn to my programmable Tl-59, and that's silly,) 
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Yet what I want isn't impossible—for big machines, 
MIT's MACSYMA can solve intricate equations, and 
its EMACS editor is inherently more powerful than 
anything we can implement on a microcomputer, 1 
haven't seen them combined, but it wouldn't be that dif¬ 
ferent if the memory was available. 

New Machines 

For a few years we'll exploit what we have, but it isn't 
going to be long before Zeke becomes the world's 
smartest terminal (two memory-mapped screens, a 
20 K-byte PROM monitor to control printing and I/O, 
etc), while a new machine does the work. Only—what 
will the new machine be? 

Two years ago everyone would have said "the Z8000." 
Now we just don't know. 

Next, when we get the new machine, what will we use 
for an operating system? 

Again, two years ago everyone would have said 
"UNIX, of course/' And if we had UNIX, which is a fairly 
complex tree-structured operating system developed by 
Bell Laboratories, we'd also have answered the language 
question, since UNIX contains a C programming- 
language compiler and is written in C, 

Now, again, we just don't know. 

What went wrong? 


First, there weren't any reliable Z8000 chips. Now that 
problem's fixed—but there aren't many available Z8000 
computers, are there? 

There is one. Onyx has a working Z8000, with UNIX 
and C, hard disks, and 128 K bytes of memory. They're 
being shipped as fast as they're being made, and accord¬ 
ing to their customers they work and work well. There's 
a good chance I'll have an Onyx running here in a few 
weeks and I'll be able to tell you a lot more. 

Meanwhile, there's a serious rival to the Z8000 and 
UNIX: the dual 8085/8088, working on an S-100 bus and 
running Digital Research's operating system that looks a 
lot like CP/M and allows you to bring over most of your 
CP/M files. The 8085/88 won't run Z80 code, but then 
neither will the Z8000, It does execute 8080 code. 

Bill Godbout sells an 8085/88 system, and Tony 
Pietsch, the engineer who built my system, recommends 
it, along with hard disks and duaLsided double-density 
floppies to back up the hard-disk system, Tony is 
building a Godbout S-100 system and there's a chance I'll 
get one for review. The Lehmans use a Godbout S-100 
8085/88 system for their Pascal/MTH- and they're very 
happy with it, while Sorcim's president Richard Frank 
says they've got half a dozen running constantly and that 
you can pitch the Godbout box out a second-story win¬ 
dow without hurting it. 
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In other words, 28000 with UNIX has respectable sup¬ 
porters, and so does 8085/88* Prices aren't quite com¬ 
parable: the Onyx system costs more, largely because of 
the UNIX software, which isn't cheap. Performance isn't 
comparable either: the Z8000 Onyx is much faster than 
the 8085/88 machines. 

Fortunately, we don't have to make any decisions just 
yet. It may be that the best policy is to skip all the 16-bit 
machines entirely and wait for a new generation of 32-bit 
monsters. Certainly if you're contemplating buying your 
first system, go ahead and get one: 1 still recommend the 
S-100 bus and Z80. You can upgrade to dual-density flop¬ 
pies and hard disks without too much risk, but if you 
want a system to use rather than play with, be conser¬ 
vative and leave systems development to the Tony 
Pietsches of this world* (Notice that if I get new systems 
in here, they'll be in addition to Zeke; him I don't touch.) 

And stand by. Exciting things are happening in 
microland. 

* * * 

I like computer games. I'm fond of ZORK and the 
various Automated Simulation games, and now they've 
got a new one called Star Warrior that's guaranteed to 
use up more time than you thought you'd give it, 
especially if you're a fan of Heinlein's Starship Trooper. 
The game has a lot of the same appeal as that book. It's 


played in real time, and you jump about in space armor 
trying to wreak havoc on the dastardly enemy while 
avoiding death. And it's balanced: you usually get out 
alive, but just barely, 

I'm a Star Warrior addict. The boys like ASl's Hellfire 
Warrior, which is an extension of their famous Temple of 
Aphsai* They also like ASTs Rescue at Rigel, which is 
Dungeons and Dragons in space suits. I expect I'd like 
them too, if 1 had time to play them. 

However, I'm not enough of a masochist to play Scott 
Adams's Adventure International games. There are those 
who like Scott's games a lot. Certainly, they aren't easy* 
Unfortunately, for me at least, they're just too tough. For 
example, he's got one called Balrog Sampler (it also has 
the title Maces and Magic on it), a vastly complex 
game requiring two 5Vi-inch disk drives* Like Automated 
Simulation's Temple of Aphsai, when you enter the game 
it generates a random character for you. after which you 
buy weapons, armor, and the like, before setting out. 

Unlike ASl's games, Adams's game gives you no 
choice. You have to accept the characters randomly 
generated for you and a scruffy lot they are. But don't 
worry—if you're lucky enough to get one who's strong as 
Superman and rich as Croesus, he's still going to get 
killed about the time you get interested in the game. 
Everybody gets killed in Adams's dungeon, and often un¬ 
fairly. In Zork and Adventure there's some logic to the 
puzzles, but in Balrog various things pop up and kill you 
before you can run away. There's one room in his 
dungeon where you find an attendant and a wheel of for¬ 
tune, If you don't play, the bouncer comes and kills you* 
If you do play, you lose. 

There are other "puzzles" in Balrog. but all of them are 
inexplicable—at least to me—and I always get killed* So 
do the boys, and one of them is an experienced (and 
fanatical) Dungeons and Dragons player, so It isn't just 
my amateur status. 

It wouldn't be so bad if you could just play, get killed, 
and start over, but since the game is in BASIC (with en¬ 
crypted messages and all kinds of kludges to keep you 
from analyzing it) it takes forever to initialize, load, 
create a character, and go through the ritual of choosing 
weapons and armor, just so you can get killed two 
minutes later. The dungeon keeps score and the program 
alters itself after every expedition so that when next you 
play, the dungeon proudly displays the number of 
players who have entered and the number killed. Ours is 
up to about 25 for 25 now, and nobody in the 
neighborhood wants to see the game again* 

Meanwhile, Workman & Associates continues to sell 
the original Crowther and Woods Adventure for CP/M 
systems (see my review, December 1980 BYTE, page 
230), only now they've added a twist. 

"Only with our Build-an-Adventure Kit can you truly 
build an Adventure," the Workman copy reads, and I 
guess that's nearly true. The "kit" consists of an Adven- 
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ture data base and instructions for altering it or, if you 
like, starting over with everything new. 

The data base contains a travel table (description of 
each room, where you can go from there, and what com¬ 
mands get you where); the vocabulary (five-letter or 
shorter words that the program will recognize); initial 
conditions for various rooms (light, water, oil, etc); 
messages, objects, including their initial location and 
whether or not they can be moved; treasures, which are a 
kind of object; and various other stuff. 

It's amazing what you can do with it. For example, you 
can specify that to get from a room, say BEDQUILT, to 
another, say SWISS CHEESE, you will be successful 25% 
of the time if you go East, but always if you go Up, or 
that the travel will fail if you are not carrying the skull, or 
that it will fail if you are carrying the skull. You can 
automatically transfer from one room to an identical 
room (identical to the player), except all commands work 
backward in the second room, or there are extra objects 
and doors. 

In the actual Adventure game this is done a lot; for ex¬ 
ample, there's a room with a live dragon standing on a 
carpet and another with a dead dragon lying near a 
carpet. Most players think it's the same room, since it's 
the same location, but in fact it's not. In the first room the 
carpet isn't real: it's part of the room description. If you 
tried to take it, the program would say "I see no carpet 
here" if the program wasn't instructed to issue messages 
about the dragon only. In the second room, the carpet is 
real, and so is the dead dragon, except that you can't 
"take dragon" successfully because he's an immovable 
object. Once you've killed the dragon, however, you 
can't get back to the room in which he's still alive. 

Workman's implementation of Adventure includes a 
"wizard" routine that lets you move freely through the 
dungeon. He doesn't tell you how to use the routine 
unless you buy the "Build-an-Adventure Kit." 

To build an adventure, you use a standard editor, such 
as Wordmaster, to alter the game data base (or create a 
new one), after which you invoke a BUILDER program. 
The program takes your logically ordered data base and 
makes a work file out of it, while simultaneously patch¬ 
ing other chunks into the ADVENT.COM file that con¬ 
trols the game. 

You can construct very complex dungeons and when 
you're done you have a game that recognizes vocabulary. 
You don't have to specify the permissible moves the way 
you must in BASIC adventure games. 

I asked Workman how many of the people who buy 
the game intend to market adventures and he chuckled. 
He isn't sure, but he suspects that most copies are sold to 
people who bought Adventure and then couldn't solve 
the puzzles and mazes. "We give them the original 
Adventure data base with the Adventure Kit," Workman 
said. 'That contains the Adventure map. We also tell 
them how to move through the dungeon by magic. 1 


know that's why one guy bought the kit. He kept writing 
letters begging for the map. When we put out the kit, he 
bought the first copy." 

Coming Up; In the next column I will continue to dis¬ 
cuss languages, and Tve also collected a raft of data bases 
I want to talk about. And I just finished letting Zeke do 
my taxes.... ■ 
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Apple Pascal: A 

Hands-On 

Approach 

Arthur Luehrmann and 
Herbert Peckham 
McGraw-Hill Book Com¬ 
pany, New York, ?981, 
432 pages, softcover, 
$14.95 
Reviewed by 
Hartley G Lesser 
3243 Oakes Dr 
Hayward CA 94542 

I knew very little about 
Pascal when I first sat down 
with this book, 1 had read a 
few magazine articles that 
described Pascal as a struc¬ 
tured and understandable 
language, but my only pro¬ 
gramming experience was 
with BASIC and assembly 
language, 1 needed an intro¬ 
duction that assumed no 
prior knowledge, yet, at the 
same time, I wanted a book 
that didn't talk down to me. 
Tm happy to report that Ap¬ 
ple Pascaii A Hands-On Ap¬ 
proach is not only thorough 
and clear, but also treats the 
reader as the authors' equal. 
Although the authors begin 
at the most basic level, they 
seldom sound like lecturers. 
They teach as if they and the 
reader are working together 
on a series of intriguing 
experiments. 

Written in a manner that 
will hold the interest of 
adults, this book also ex¬ 
plains things clearly enough 
for children. My nine-year- 
old son worked through the 
first three chapters with ap¬ 
parent ease, although at a 
pace somewhat slower than 
my own. He learned to write 
simple Pascal programs and 
save them on disk, and 
moved on to the session on 
the graphics features of the 
Apple Pascal system. Judging 
from our experience, Apple 
Pascal; A Hands-On Ap¬ 


proach will meet the needs of 
a wide variety of readers. 

Although it focuses on 
Pascal, the book has more 
general applications. In addi¬ 
tion to describing the me¬ 
chanics of this one language, 
it explains sound program¬ 
ming techniques. If you have 
access to an Apple, then this 
book is an excellent way for 
you to learn the art of pro¬ 
gramming as well as the vir¬ 
tues of Pascal, 

Hands On! 

The title means what it 
says: this books instructional 
method really requires you to 
get your hands on an Apple 
and work your way through. 
Mastering the material pre¬ 
sented will require that you 
commit several hours each 
day to sessions with the Ap¬ 
ple, The sessions present sim¬ 
ple but interesting procedures 
that produce clear results— 
whether they be music, 
graphics, or text. 

I resolved to spend two or 
three hours in front of my 
Apple each day for about six 
weeks. Sometimes events dis¬ 
rupted my schedule, but that 
only pointed out another of 
the book's strengths: the pre¬ 
sentation of information in a 
natural sequence. With a 
minimum of rereading, I was 
usually able to pick up where 
I had left off. And at the end 
of six weeks of study, I had a 
firm grasp of the basics of 
Pascal. 

The book is organized into 
work sessions rather than 
conventional chapters. The 
authors' method is to describe 
a project in general terms, 
and then try different ap¬ 
proaches to see what works 
and what doesn't. The reader 
understands each point 
thoroughly as a result of run¬ 
ning several slightly modified 
versions of the same program 
before achieving complete 
success. 
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EDITOR, ASSEMBLER AND MORE! 


SOFTWARE DEVELOPMENT SYSTEM 


CRACK THOSE ROMS! 


The Micro Works Software Development System (SDS80C) is a comptete 6809 
editor, assembler and monitor package contained in one Color Computer program 
pack! Vastly superior to RAM based assemblers/edilors, the SDS80C is non^ 
volatile, meaning that If yoor application program bombs, it can't destroy your 
editor/assembler. Plus it leaves almost all of 16K or 32K RAM free for ™r 
program. Since all three programs, editor, assembler and monitor are co-resioent, 
we eliminate tedious program loading when going back and forth from editing to 
assembly and debugging! 

The powerful screen ^oriented Editor features finds, changes, moves, copys and 
much more. All k^s have convenient auto repeal {typamatic}, and since no line 
numbers are required, the full width of the screen may be used to generate well 
commented code. 
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mnemonic error codes instead of numbers. 

The versatile ABUG monitor is a compact version of CBUG, tailored for debugging 
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computer and generates your own source listing of the BASIC interpreter ROM. 
Also included is a documentation package which gives useful ROM entry points, 
complete memory map, I/O hardware d^ilsand more. A 16K system is required 
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CBUQ IS HERE! 

MONITOR TAPE: A cassette tape which allows you to directly access memory, I/O 
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LEARN eaos! 

6809 ASSEMBLY LANGUAGE PROGRAMMING, 
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Kll (requires soldering experience) Price: $39.95 
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Book Reviews.^ 

The authors are careful to 
demonstrate the traps in the 
language system and how to 
cope with them. In fact, they 
instruct you to cominit 
errors, then explain each 
error so that you really un¬ 
derstand why some programs 
won't compile and run cor- 
rectly. The explanations are 
all the more effective because 
they come after the demon¬ 
stration. 

Each new session begins 
with a brief summary of the 
previous session. After out¬ 
lining the goals of the new 
session, the authors break it 
down into manageable sec“ 
tions. Each section treats a 
specific feature of Pascal— 
whether it be the command 
prompts, the use of variables, 
or the grammar rules that ap¬ 
ply to the procedures under 
study. The authors end each 
session by presenting a brief 
summary and a series of 
thought-provoking questions 
and problems. 


I strongly recommend that 
you answer the session-re- 
view questions and problems 
before you go on to the next 
session. The questions test 
your comprehension of the 
material presented, and al¬ 
though some questions are 
difficult, answering them lays 
a foundation for work to 
come. An appendix contains 
the answers, and the tempta¬ 
tion to peek can be strong. 
Try to refrain from peeking 
until you've worked out your 
best answer to each question 
or problem. Then, of course, 
you can check your answers 
against those in the appendix. 

Getting Started 

Session 1, "Getting 
Started," tells the reader what 
he or she needs in order to 
work with the book: an 
Apple II or Apple II Plus 
computer with 48 K bytes of 
RAM (random-access read/ 
write memory), a properly 


installed language system, a 
TV monitor or a TV receiver 
with RF (radio frequency) 
modulator, and a pair of 
game paddles. Only one disk 
drive is required, but instruc¬ 
tions are included for using 
more than one. The text calls 
for Apple Pascal version 1.1, 
contained on two disks 
marked AppJeO: and 
App]e3:, Both disks come 
with the purchase of the lan¬ 
guage system. The authors 
provide an appendix, how¬ 
ever, for users of Apple 
Pascal version 1.0 that states 
every change that must be 
made in the text to accommo¬ 
date the earlier version of the 
language. They stress the im¬ 
portance of keeping back-up 
copies and explain all of the 
26 steps necessary to copy the 
distribution disks using two 
drives (Appendix B) and the 
even more numerous steps 
necessary when using a single 
drive (Appendix A). 

Session 1 proceeds with in¬ 
structions for "booting" 
Pascal and then guides the 
reader on a tour of the Pascal 
system that includes the 
c omm an d-promp t li ne, the 
file-prompt line, the filer's 
date-set command, the filer's 
"volume" feature (which 
displays a list of input and 
output devices that are "on¬ 
line"), and the filer's L com¬ 
mand (which lists the direc¬ 
tory of a disk). The session 
ends with an explanation of 
how to toggle from one half 
of the Pascal "page" to the 
other. Considering how 
much material the first ses¬ 
sion covered, I was surprised 
at how smoothly everything 
had gone. 

The Pascal editor, includ¬ 
ing how to obtain the work¬ 
space needed to create pro¬ 
grams and how to move pro¬ 
grams into and out of mem¬ 
ory and onto a disk, is ex¬ 
plained in Session 2. Session 
3 teaches the writing, run¬ 
ning, and changing of pro¬ 
grams. It was during this ses¬ 
sion that I first began to feel 


at ease with the Pascal lan¬ 
guage. In fact, the language 
seemed hospitable to my in¬ 
put. 

Session 4 demonstrates the 
use of built-in procedures and 
taught me how to generate 
sound. I also learned how a 
function could provide input 
to a program, how a For loop 
works, and how to rename a 
disk or a file. 

In Session 5, the impor¬ 
tance of the distinction bet¬ 
ween local and global 
variables is emphasized, and 
the creation and calling of 
new procedures is explained. 

Session 6 explains func¬ 
tions, comments brackets, 
and some new features of the 
editor. Session 7 presents 
more about graphics. I 
learned to use the "turtle," 
the creature that crawls 
across the screen drawing 
lines with pens of different 
colors—but I did encounter 
some difficulties in the pro¬ 
cess. 1 rushed through this 
session the first time. On the 
second time through, I was 
able to complete answers to 
all the questions and to write 
the programs requested by 
the authors. As a result of 
this experience, 1 recommend 
that you study at a moderate 
pace. 

Session 8 covers branching 
statements, more graphics 
features, and the technique of 
obtaining user input for a 
running program. Session 9 
tackles string variables and 
While loops, and Session 10 
teaches number types and 
arithmetic. The authors de¬ 
serve particular praise for this 
chapter; I loathe mathe¬ 
matics but found the 
material both interesting and 
effortless to learn. 


Discovering the Scalars 
Session 11 introduces 
scalar data types and sets. 
This session is strikingly suc¬ 
cessful in leading the reader 
to discover, by directed ex¬ 
periments, what a scalar data 
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JANUS is a true compiler for a subset of ADA. 
ADA is the much awaited U.S. Department of 
Defense language. With JANUS, it is available 
now on your CP/M system. 


Now, JANUS includes Single St Double Precision Floating Point 
numbers, as well as Unlimited Precision Fixed Point numbers. 
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ROMable, Re-entrant 8080 or optimt^ed ZBO machine code. 
Code that is not only fast, but also is smalt because it includes 
a minimum of run-time support. But no other currently available 
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type is, A few quotes (page 
238) wil] give you an idea of 
the writing style: 

What is WHITE any¬ 
way? Well, what things 
could it be? First we note 
that WHITE appears in 
this program as a para- 
meter that is being passed 
to the PENCOLOR proce¬ 
dure. That rules out the 
possibility of its being a 
reserved word, such as IF 
or FOR or WHILE or 
BEGIN, since reserved 
words never have values. 

The things that have 
values in Pascal are vari¬ 
ables, constants, and 
functions. Perhaps 
WHITE is one of these 
things. ... if WHITE is 
an integer or a real num¬ 
ber or a character or a 
string, then WRITELN 
(WHITE) will tell us what 
its value is. 

Insert a semicolon after 
READLN and then the fol¬ 
lowing new line: 

WRITELN (WHITE) 

Run the new version. 

Well, whatever 
WHITE is, it does not be¬ 
long to one of these stan¬ 
dard data types. The error 
message makes that plain. 
WHITE seems to have a 
value, but it is not a num¬ 
ber, a character, or a 
string. Very mysterious. 

Here's another ap¬ 
proach. . , . 


And so on. The reader sees 
scalar data types and what 
they will and won't do. The 
authors let the reader infer 
much about scalars, and let 
the reader enjoy a real sense 
of discovery at every stage. 
The scalar data types are de¬ 
fined only after they have 
been revealed; by then, the 
reader feels like the Amerigo 
Vespucci of the scalars. 
Session 12 uses the same 
experimental approach to in¬ 
troduce arrays and their uses. 
Session 13 provides a 
thorough introduction to rec¬ 


ords and file systems. Session 
14, the last in the book, dis¬ 
cusses recursion and its uses. 
The session ends with a daz¬ 
zling color-graphics program. 

In addition to the appen¬ 
dices already mentioned, 
there are the following: 
''Names, Reserved Words, 
and Built-in Names/' 'The 
Command Structure of Ap¬ 
ple Pascal," "Size and Quan¬ 
tity Limits in Apple Pascal,'' 
and "ORD and CHR Values 
of ASCII Character Set/' A 
list of the 500 compiler error 
messages follows a compre¬ 
hensive index. 

Every book has its flaws, 
but those I will name are 
minor. There are some in¬ 
structional paragraphs that 
are long and tedious—more, I 
think, as a result of the 
book's design than of the 
authors' prose. A more 
liberal use of graphics would 
have broken the paragraphs 
into digestible chunks. The 
book also neglected two im¬ 
portant commands: the one 
that clears the screen of text 
and the one that inserts tabs 
in output to the screen. I 
found these commands else¬ 
where, but the book should 
have mentioned them. 

In summary, Apple Pascal: 
A Hands-On Approach is a 
fine introduction to a power¬ 
ful and increasingly popular 
programming language. I can 
unhesitatingly recommend 
this book to any Apple 
owner, and 1 would jump at 
the chance to buy a sequel.® 
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Threaded 

Interpretive 

Languages 

by R G Loeliger 
BYTE Books, 
Peterborough NH 
1981,251 pages, 
hardcover, SI8,95 


Reviewed by 
A Richard Miller 
61 Lake Shore Road 
Natick MA 01760 

Ron Loeligers new book 
may well be the most impor¬ 
tant one in years for a grow¬ 
ing number of FORTH pro¬ 
grammers and enthusiasts. 
Although the book is called 
Threaded IfTterpretive Lan¬ 
guages, the prospective 
reader should know that its 
subject is FORTH, 

This book is well written 
and witty, but be warned 
that it is not trivial. It sets out 
to implement a Z60-based 
computer language, right 
before your eyes. The author 
calls his language ZIP: again, 
read FORTH. 

For those who are able to 
discriminate among versions 
of this "newly arrived/' high- 
level language (and/or as¬ 
sembler, and/or interpreter, 
and/or compiler, and/or op¬ 
erating system, and/or total 
computer environment, and/ 
or seemingly whatever you 
wish), ZIP is a close approx¬ 
imation of microFORTH 
from FORTH, Inc, It is also 
generally similar to fig- 
FORTH, and to FORTH-79 
systems including MMS- 
FORTH 

It has become traditional to 
introduce FORTH with a 
series of initially baffling key¬ 
board entries. One might lead 
off with some arithmetic, us¬ 
ing FORTH s Reverse Polish 
Notation (eg: the FORTH 
phrase {55*.}) instead of 
BASIC's more familiar 
{'PRINT 5*5. Next, one 
might demonstrate FORTH's 
ability to add new words to 


its instruction set, adding a 
new word to do a given job 
{eg: the FORTH phrase 
{ : SQUARE DUP *, : } 
compiles a new instruction 
named SQUARE, which then 
might be executed as 
{ 5 SQUARE } to do the 
same thing as the above ex¬ 
amples). Soon, one is switch¬ 
ing number bases with HEX, 
and DECIMAL, switching 
dictionary vocabularies with 
EDITOR , ASSEMBLER and 
FORTH , and eventually 
creating whole new types of 
defining words with 
< BUILDS (79-STANDARD 
now calls it CREATE) and 
DOES> . 

This traditional approach 
presumes that one must have 
many hours of low-level ex¬ 
perience with the language 
before considering why 
FORTH works the way it 
does. As with BASIC, most 
users never get around to 
learning how FORTH literal¬ 
ly threads its way through the 
internals of the computer to 
gain its ends. But its unique 
internal design makes 
FORTH what it is and 
Threaded Interpretive Lan¬ 
guages starts with internal de¬ 
sign and stays there for most 
of its pages. It assumes no 
knowledge of FORTH but 
does demand more than a be¬ 
ginner's familiarity with com¬ 
puters. To practice routine 
FORTH operations, get an¬ 
other book, a lot of sample 
FORTH source code, an ade¬ 
quate FORTH system to run 
on your computer, and some 
learning projects of your 
own. To learn FORTH inside 
out, however, buy this book! 

Any good FORTH system 
is very compact and very 
fast. For example, on the 
TRS-80 Model I or Ill, MMS- 
FORTH Is about 20 times 
faster than Level II BASIC. 
Thus, many programmers do 
all FORTH programming in 
high-level FORTH. But 
FORTH includes a resident 
assembler and, where extra 


speed helps, it Is at your com¬ 
mand* I like the author's un¬ 
biased way of balancing the 
trade-off between the ease 
and elegance of high-level 
FORTH and the "brute force" 
capabilities of assembly lan¬ 
guage. 

The publisher deserves 
praise for treating this book 
as just that—a book. Up to 
now, most FORTH books 
have been indifferently 
printed and looseleaf bound* 
In contrast. Threaded Inter¬ 
pretive Languages is a solid 
little hardcover book, profes¬ 
sionally produced and with a 
touch of class. 

I do have some minor 
criticisms* The book uses 
black squares to represent the 
space characters within the 
code. Although it is useful to 
indicate the spaces (rather 
than to assume them), these 
large black squares over¬ 
whelm the eye and distract 
the mind. 1 recommend the 
use of unobtrusive open 
squares for the book's next 
edition. In a similar vein, the 
input lines are printed with 
proportional spacing between 
the characters, in contrast to 
the "typewriter-spaced" uni¬ 
formity of a video terminal. 
Although this "typeset'" style 
may appear more attractive, 
it is less faithful to the orig¬ 
inal material and is, I believe, 
misapplied here. 

It is unfortunate that the 
author chose to call the lan¬ 
guage ZIP instead of FORTH, 
as that further complicates 
the issue* I imagine that, 
when he wrote this material, 
he wished to avoid any con¬ 
flict with FORTH, Inc, which 
holds the rights to its name. 
However, in the last few 
years, FORTH, Inc has been 
gracious enough to encourage 
systems houses to produce 
versions with several variants 
on the name* His caution, 
therefore, appears unneces¬ 
sary and—given the title of 
this important book—some¬ 
what misleading. 


It may also be misleading 
to say that the book imple¬ 
ments a computer language* 
It does, but the author cor¬ 
rectly warns that the imple¬ 
mentation will require some 
work by the reader. It will 
also require some decisions 
that will affect certain trade¬ 
offs. lots of ability, time, pa¬ 
tience, and a very good idea 
of what you intend to accom¬ 
plish. A few expert pro¬ 
grammers will follow his pat¬ 
tern to create elegant and 
streamlined FORTH. Others 
may concoct unfortunate ap¬ 
proximations of good sys¬ 
tems* 

Most readers will do 
neither, but reading this de¬ 
velopment of a FORTH sys¬ 
tem will enable them to ap¬ 
preciate the several complete 
FORTH systems now avail¬ 
able for microcomputers. 

As a good book on music 
theory stimulates musicians, I 
believe this text will serve 
most effectively as a mar¬ 
velous insight for those work¬ 
ing with existing—and de¬ 
bugged—FORTH systems. In 
other words, do not study 
music theory without practic¬ 
ing on a musical instrument. 
And, if at all possible, do not 
design an instrument without 
first playing on another. 

FORTH has existed only 
for a decade. It has thousands 
of users, but it was invisible 
to the general microcomputer 
community until the special 
FORTH issue of BYTE 
(August 1980)* In this re¬ 
viewer's opinion. Threaded 
Interpretive Languages is the 
first book of excellent quality 
among the few written about 
the language* ■ 
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Software Received 


This is 3 list of software packages that have been received by 
BYTE Publications during the past month. The iJst is correct to the 
best of our knowledge, but it is not meant to be a fuli description 
of the produa or the forms in which the product is available, fn 
particular, some packages may be sold for several machines or in 
both cassette and floppy’disk format; the produa listed here is 
the version received by BYTE Publications. 

This is an alMrrclusive iist that makes no comment on the guaiity 
or usefulness of the software listed. U/e regret that we cannot 
revievv every software package we receive, instead, this list is 
meant to be a monthly acknowledgment of these packages and 
the companies that sent them, AM software received is considered 
to be on loan to BYTE and Is returned to the manufarturer after a 
set period of time. Companies sending software packages should 
be sure to include the list price of the packages and (where appro¬ 
priate) the alternate forms in which they are available. 


Apple 

Auto-Modem, a telecom- 
munication utility program 
for the Apple II. Floppy disk, 
$39.95. Computer Station, 
11610 Page Service Dr, St 
Louis MO 63141, 

Castle Wolfenstein, a real¬ 
time graphics adventure pro¬ 
gram for the Apple II and 
Apple II Plus, Floppy disk, 
$29.95, Muse Software, 330 
N Charles St, Baltimore MD 
21201 , 

Enhanced Centronics 739 
Graphics Software, a utility 
program that prints high-res¬ 
olution graphics for the 
Apple 11. Floppy disk, 
$44.95. Computer Station 
(see address above). 

Enhanced Graphics Soft¬ 
ware, for the Epson MX-80. 
A utility program that prints 
high-resolution graphics for 
the Apple IL Floppy disk, 
$44.95. Computer Station 
{see address above). 

Enhanced Graphics Soft¬ 
ware, for the NEC Spinwriter 
(5510/5520). A utility pro¬ 
gram that prints high-res¬ 
olution graphics for the 
Apple II, Floppy disk, 
$44.95. Computer Station 
{see address above). 

Falcons, a graphics arcade 
game for the Apple II and 111. 
Floppy disk, $29,95. Piccadil¬ 
ly Software Inc, 89 Summit 
Ave, Summit NJ 07901, 

MACRO-SCED 2.1, a cur¬ 
sor-oriented screen editor for 
t he Apple 11. Floppy disk, 


$49.95, Co mpu ter Station 
(see address above). 

Micro-DSS/Finance, a 
financial planning and analy¬ 
sis package for the Apple II 
Plus, Floppy disk, $1500. 
Addison-Wesley Publishing, 
Jacob Way, Reading MA 
01867, 

NET-WORKS, a bulletin- 
board and information-ser¬ 
vice system for the Apple 11. 
Floppy disk, $124,95. Com¬ 
puter Station (see address 
above), 

P-LISP 2.0, an implemen¬ 
tation of the interpretive lan¬ 
guage LISP for the Apple 11, 
Floppy disk, $99.95. Pegasys 
Systems Inc, 4005 Chestnut 
St, Philadelphia PA 19104. 

Po werte x t, a w o rd -p r o - 
cessing program for the 
Apple IL Floppy disk. $199. 
Beaman Porter Inc, Pleasant 
Ridge Rd, Harrison NY 
10528. 

ProfessionaJ Easywriter 
Version 4, a word-processing 
program for the Apple IL 
Floppy .disk, $250, Informa¬ 
tion Unlimited Sof tware, 281 
Arlington Ave, Berkeley CA 
94707. 

Ultra Hi-Res Graphics, a 
utility program that plots as 
much as a full page of output 
for the Paper Tiger 460G to 
560G series printers and the 
Apple II. Floppy disk, 
$49.95. Computer Station 
(see address above). 

Word Handler, a word 
processor that does not re¬ 


quire hardware modifications 
for the Apple IL Floppy disk, 
$189. Silicon Valley Soft¬ 
ware, 652 Bair Island Rd, 
Redwood CA 94065. 

Zork: The Great Under¬ 
ground Empire, Part 1, Ad¬ 
venture-type game for the 
Apple II, Floppy disk, 
$39.95. Persona 1 S o f t w a re, 
1330 Bordeaux Dr, Sunny¬ 
vale CA 94086. 


Commodore VIC 

Biorhythm CompatibiUty, 
a program that compares bio¬ 
rhythm charts for the Com¬ 
modore VlC-20, Cassette, 
$14.95. Commodore, 950 Kit¬ 
ten ho use Rd, Norristown PA 
19403. 

Space Math, a utility pro¬ 
gram that solves basic mathe¬ 
matical problems for the 
Commodore VIC-20. Cas¬ 
sette, $14.95. Commodore 
(see address above). 


TI 99/4 

Invoice Management, a 
utility program that main¬ 
tains a customer-invoice file 
for the TI-99/4. Floppy disk, 
$69.95. Texas Instruments 
Inc, Dallas TX 75265, 

Saturday Night Bingo, a 
board game for the TI-99/4. 
Floppy disk, $29.95, Texas 
Instruments Inc {see address 
above). 

Speak &. Spell Program, 
emulates a TI Speak & Spell 
for the TI-99/4. Floppy disk, 
$29,95, Texas Instruments 
Inc (see address above). 

Structural Engineering Li¬ 
brary, five programs that 
solve engineering problems 
for the TI-99/4, Floppy disk, 
$29,95. Texas Instruments 
Inc (see address above). 

Teach Yourself Extended 
BASIC, a self-help guide to 
TI Extended BASIC for the 
TI-99/4, Floppy disk, $24,95. 
Texas Instruments Inc (see 
address above). 


TRS-SO 

B17 Disk/Bas, a utility 
program that saves and loads 
disk files to and from cassette 
tapes for the TRS-80 Model 1. 
Cassette, $14.95, ABS Sup¬ 
pliers, FOB 8297, Ann Arbor 
MI 48107. 

CC Writer, a word-pro- 
cessing program for the 
TRS-SO Color Computer, 
Cassette, $30. Transforma¬ 
tion Technologies, 194 Lock- 
wood Ln, Bloomingdale IL 
60108. 

DC Circuit Analysis, a 
program that solves DC cir¬ 
cuits for the TRS-80 Model I. 
C asset te, $11,95. C ompu ter 
Heroes, 1961 Dunn Rd, East 
Liverpool OH 43920. 

KWIK Cassette Operating 
System, for the TRS-80 
Model 1. Cassette, $24, 
KWIK Software, FOB 328, 
Bolivar MO 65613. 

Maxi Manager A.3, a data¬ 
base management system for 
the TRS-80 Model 1. Floppy 
disk, $99.95. Adventure In¬ 
ternational, FOB 3435, Long- 
wood FL 32750. 

New DO5/80 Version 2,0, 
a disk operating system for 
the TRS-80 Model I. Floppy 
disk, $149. Apparat Inc, 4401 
S Tamarac Parkway, Denver 
CO 80237. 

Stock Scoreboard, com¬ 
putes investment return and 
updates holdings for the 
TRS-80 Model I and IIL Cas¬ 
sette, $15. Gary L Gilbert, 
975 D Elgin, San Lorerizo CA 
94580. 

Wordsmith, a word pro¬ 
cessor for disk systems, for 
the TRS-80 Model L Cas¬ 
sette, $14.95. ABS Suppliers 
{see address above).! 


464 NDv«mb«f IMl © BYTE Publicadons Inc 


















iii™ 





Precision Heating for Metal Processing 
increased productivity by 300 percent and 
cut energy costs by 50 percent for a forging 
facility. 

The Westinghouse induction heating 
system is so much faster than any type of 
surface heating, it enables the forge to pro¬ 
duce parts at three times the old rate. That's 
because the controlled electric current flow 
within the bar stock heats to the precise 
depth required. 

Such controlled heating from within 
significantly reduces the energy waste that 
accompanies surface heating. It also means 
an improved environment for employes in¬ 
volved with forging, forming, rolling, heat 
treating or curing of coatings. 


Office productivity increased 6 percent 
when a Westinghouse "Open Office" 
System was installed by a major Eastern 
bank. 

"Open offices" improved communica¬ 
tions, provided efficient work stations and 
lowered noise levels for the bank's program¬ 
mers and analysts. Productivity increased 
almost overnight. 

Today, white collar employes represent 
half of the American work force, but white 
collar productivity has increased only 0,4 
percent per year in the last five years. Install¬ 
ing "open offices" by Westinghouse can im¬ 
prove those figures. 























Microprocessor-based production control 
increased productivity 300 percent for an 
agri-business. 

A Westinghouse Numa-Logic™ PC-700 
programmable control ler system replaced 
manual batching. Now a single 8-hour shift 
can mix 720 tons of 30 different types of 
feed requiring 41 separate ingredients. With 
only a 1 percent weight error in a given 
ingredient. 

Before Numa-Logic, the same output 
required two 12-hour shifts, and there was a 
20 percent weight error. 

The Westinghouse Numa-Logic can in¬ 
crease productivity in a wide variety of 
process and manufacturing operations. 


Ultrasonic Cleaning and Degreasing 
increased productivity by over 900 
percent for a manufacturer of iron molds. 

Instead of 1,300 man-hours and 
$21,500 to clean 100,000 units, now it takes 
133 man-hours and slightly over $2,100. 

Westinghouse Ultrasonic Cleaning does 
a faster, more thorough cleaning job than any 
other method. Using less harsh chemicals 
and no elbow grease, high intensity sound 
waves implode small vapor bubbles that 
blast off dirt and residue. 

If cleaning has been your productivity 
bottleneck, ultrasonics could be the answer. 
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Energy Management will save over $800,000 
per year in fuel consumption and labor costs 
for a 600*acre, 150~building chemical plant. 

A Westinghouse Industrial Energy Man¬ 
agement System replaced the plant's slower, 
traditional ways of monitoring and adjusting 
energy generation and use. 

Now, over 1,800 sensors provide the 
central computer with continuous data for 
real time analysis of the entire plant's energy 
generation, distribution and process 
systems. 

Result: Any deviation from optimum 
operational levels-anywhere-can be spot¬ 
ted and corrected in seconds. By one opera¬ 
tor. At the press of a button. 


Illumination costs were cut $233,000 per 
year for a 22-story bank. 

The reason? Westinghouse Ultralume" 
lamps. Westinghouse researchers discov¬ 
ered that combining three particular wave¬ 
lengths of light produced a fluorescent that 
gives better lighting for less money. 

Two Westinghouse Ultralume Fluores- 
cents provide the bank with a lighting envi¬ 
ronment which the employes agree com¬ 
pares to four standard fluorescents while 
using only half the electricity. 

The bank has since installed Ultralumes 
in two other facilities. And is saving an addi¬ 
tional $84,000 annually as a result. 



















Combustion Control has cut the fuel bill of 
an Eastern chemical company 15 percent, 
saving it $75,000 per year. 

The company installed a Westinghouse 
fully automatic boiler system on one of its 
four boilers. 

Combining a probe-type oxygen ana¬ 
lyzer with a microprocessor-based oxygen 
trim controller, the system optimized fuel 
consumption, increased safety, and de¬ 
creased excess oxygen by 8 percent. 

It has been so impressive that the com¬ 
pany has ordered similar equipment for its 
three other boilers. 


Modular escalators will save over $150,000 
per year in energy costs for the mass transit 
system of a major East Coast city. 

The 354 Westinghouse Moduline 100* 
escalators used there save 30 percent of 
energy costs when going "up" 60 percent 
when going "down" compared to the con¬ 
ventional type. 

These advanced Westinghouse escala¬ 
tors can be connected in modular sections, 
giving architects a design freedom they 
never had before. These escalators can skip 
a floor, span vertical rises of 100 feet or 
more, and provide a nonstop 10-story ride. 

That's right, 10 stories. 
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Vlfestinghouse technology 
for the future. 



Electricity from sunlight is one step closer to 
economic reality. 

The unique Westinghouse Dendritic 
Web process promises to significantly re¬ 
duce the cost of manufacturing photovoltaic 
cells. 

It produces long, thin, continuous strips 
of single crystal silicon, the main component 
of solar cells. The costly and wasteful slicing 
of silicon blocks has been eliminated. 

Modules like the one pictured behind 
the dendritic strip above can produce up to 
16 watts per square foot. Now, Westinghouse 
is working toward automated production fa¬ 
cilities. And we've designed and installed 
systems for residential application. 


Fuel Cells promise to be a highly efficient, 
compact, non polluting source of electric 
power. 

Westinghouse is developing two types 
of fuel cells. 

One is a phosphoric acid fuel cell tar¬ 
geted for the mid 80's. It converts any hydro- 
gen-rich fuel such as synthetic gas from coal 
directly into electricity. It's environmentally 
benign, the only by-products are carbon 
dioxide, heat and pure water. 

The other type is a solid oxide design. 
It's even more compact and more fuel effi¬ 
cient than the phosphoric acid fuel cell. 

With an 1800"F operating temperature, it's 
ideal for industrial cogeneration. It should 
be ready for use by the mid 90's. 





High Power Battery technology may soon 
give commercial vehicles such as delivery 
vans a 100-mile cruising range^ take only 
4 to 6 hours to recharge, and last 100,000 
miles. 

Westinghouse is developing a high 
power nickel-iron battery that offers the best 
combination of high energy density, long life 
cycle, longer time between charges and 
competitive life cycle costs. 

Smal ler and I ighter than older types of 
batteries, the new Westinghouse nickel- 
iron battery could also replace fossil fuels as 
the power source for industrial forklifts, min¬ 
ing machines, and airplane tow trucks. 

It's already in limited production. 


Super Small, Super Fast Processors will 
dramatically enhance America's military 
capabilities and ultimately revolutionize 
American industry. 

Very High Speed Integrated Circuits 
(VHSIC) will increase processing capabili¬ 
ties by over 1,000 percent. It will be possible 
to put up to 500,000 transistors on a single 
chip. 

The production and use of very pure 
silicon will enable such chips to process in¬ 
formation at much higher rates of speed. 

And they'll require 1,000 times less power, 

And advanced circuit pattern printing 
techniques will help deliver all of this capa¬ 
bility in a package 400 times smaller than 
today's! 














Through Its technology, Whstlnghouse Is ready 
to help American Industry Increase productivity 


PRODUCTIVITY INCREASE IN MANUFACTURING, 1970-1980 


United States 

28.0% 

lapan 

102,1% 

the Netherlands 

74.8%| 

France 

60.6%^ 

Germany 

59.9% 

Italy 

59.0% 

United Kingdom 

25.5%.| 


Source: Baserl on most recent data from the Bureau of Labor Statistics, United States Department of Labor, |une, 1981 

and... 

Reestahllsh our worldwide Industrial leadership. 
Improve our trade balance. Slow Inflation, and 
help preserve and Improve our quality of life. 

For more information, call toll free 

800 - 245-4474 


In Pennsylvania, call 800-242-2550 
Or write: Six Gateway Center, 
Dept 10, Pittsburgh, PA 15222, 





















Clubs and Newsletters 


Computer Publicity 
News for Publishers 

If you^re in the computer 
or electronic publishing busi¬ 
ness, Computer Publicity 
News could be exactly what 
youVe longed for. Send the 
newsletter your yearly editor¬ 
ial schedule and information 
on how you would like prod¬ 
uct releases and advertising 
sent to you, and Computer 
Publicity News will publish it 
free. The newsletter is sent to 
marketing professionals in 
the computer and electronic 
industries. The subscription 
rate is $195 from Hi-Tech 
Publicity Consultants, 44 
Monte rey B1 vd, Su ite 170, 
San Francisco CA 94151, (415) 
585-6102, 


Computer Club Rides 
In Central Texas 

The Computer Club of San 
Marcos has been formed to 
promote personal computing 
in central Texas, Correspon¬ 
dence from other clubs is in¬ 
vited, and all can attend 
meetings. For information, 
contact January Smith, FOB 
381, Marti ndale TX 78655, 
(512) 357-6762. 


Packet- 

Switching Network 

VADCG (Vancouver Am¬ 
ateur Digital Commuriica- 
tions Group) is devoted to 
creating a packet-switching 
network via amateur radio. It 
is experimenting with high¬ 
speed protocol transmissions, 
and efforts are underway to 
connect a smart terminal 
node-controller board that 
interfaces any parallel or 
asynchronous serial device to 
the network. Other projects 
include an S-100 card to pro¬ 
vide the centralized station 
node network control and a 
1200-bit-per-second modem 


for connection to VHF (very- 
high frequency) transceivers. 
Some public-domain soft¬ 
ware is available and more is 
being developed. Newsletter 
subscriptons are $10 from 
VADCG, 818 Rondeau St, 
Coquitlam, British Colum¬ 
bia, V3J 5Z3, Canada. 


Computer Grxphici 
Software News 

The Computer Graphics 
Software News reviews com¬ 
puter programs in the public 
and industrial domain that 
deal with computer-gener¬ 
ated graphics. Areas of inter¬ 
est are computer-aided design 
and manufacturing, anima¬ 
tion, business graphics, im¬ 
age processing, and petro¬ 
physical-related software. 
The subscription rate is $50 a 
year {six issues). Contact The 
Computer Graphics Software 
News, 5857 S Gessner, Suite 
401, Houston TX 77036, (713) 
975-0509, 


PET Users Meet 
In Golden State 

The Southern California 
PET Users Group meets the 
first Tuesday of each month 
at 7 PM at the Data Equip¬ 
ment Supply Corporation, 
0315 Firestone Blvd, Dow¬ 
ney, California. For more de¬ 
tails, call Lyle Phillips at (213) 
693-3175. 


CCAN 

Construction Computer 
Applications Newsletter- 
CCA AT is a monthly publica¬ 
tion from the Construction 
Industry Press. It has infor¬ 
mation and reviews on com¬ 
puter products designed ex¬ 
clusively for the construction 
industry, A one-year sub¬ 
scription to the Construc¬ 
tion Computer Applications 
Newsletter-CCAN costs $48. 


Contact the Construction In¬ 
dustry Press, 1105-F Spring 
St, Silver Spring MD 20910, 
{301) 589-4884. 


Mail-Order 
Software Library 

ESL (Educational Software 
Library) is a nonprofit, mail¬ 
order library of educational 
programs for the TRS-80 
Models i and III. Members 
receive a bimonthly newslet¬ 
ter that describes current 
selections, which range from 
preschool to high school 
level. 

A one-year membership 
costs $20 and entitles you to 
the newsletter, two educa¬ 
tional tapes, the opportunity 
to borrow programs for two- 
week periods at $2 per tape, 
and the chance to purchase 
software at discount prices. 
Contact ESL Inc, 262 Park 
Ln, King of Prussia PA 
19406. 


MIcrosrv Newiietter 

The Microsru newsletter 
has short articles, technical 
tips, news, and programming 
help. It is primarily for Apple 
users, but much of the infor¬ 
mation can be applied to any 
system. For details on sub¬ 
scriptions or submitting 
editorial material, contact 
Microsru, 20th Century Busi¬ 
ness Systems, 324 W 145th 
PI, Riverdale IL 60627, (312) 
841-3400. 


Librarians 

and Microcomputers 

The University of Arizona 
Graduate Library School has 
announced the availability of 
the Small Computers in Li¬ 
braries Newsletter, The news¬ 
letter acts as a clearinghouse 


for the sharing of information 
on microcomputers in librar¬ 
ies. It offers glossaries, short 
tutorials, and reviews of pro¬ 
grams and books pertinent to 
the subject. Subscriptions 
start at $20 from the Gradu¬ 
ate Library School, Attn: 
SOL, University of Arizona, 
1515 E First St, Tucson AZ 
85719, (602) 626-3565. 


New TRS-80 Group 
In North Carolina 

The Greensboro TRS-80 
Group is a recently formed 
club that wants to learn all it 
can about TRS-80 equipment. 
Contact David K Bodman, 
POB 7785, Greensboro NC 
27407, {919) 855-9155, 


Sun Shines 
On New CBBS 

A new CBBS (computer¬ 
ized bulletin-board system) 
has gone on line in Orlando, 
Florida. The system is posi¬ 
tioned to service central 
Florida, and licenses are 
available for other areas. No 
particular subject dominates 
the board. The 24-hour tele¬ 
phone number is (305) 
830-8166. 


National 

Apple Newsletter 

Owners and users of Apple 
II and II Plus computers now 
have a club publication de¬ 
voted to their needs. The Na¬ 
tional Apple Newsletter will 
print anything members de¬ 
mand: Pascal programs, 
home control, computerized 
alarm systems, and other 
practical applications. For 
more information, contact 
Scott Summer, 27 Leicester 
Way, Pawtucket R1 02860. ■ 
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Event Queue 


November 1981 


Novemher-December 

Courses from Datapro, vari¬ 
ous sites throughout the US. 
Datapro Inc's educational 
program features seminars 
and one-day management 
briefings on a wide range of 
subjects. Among the topics to 


be presented are "Structured 
Systems Analysis/' 'Intro¬ 
duction to Micro/Personal 
Computers/' "Local Net¬ 
works/' "Evaluating and Se¬ 
lecting Computer Software 
Packages/' and "BASIC: In¬ 
troduction to Computer Pro¬ 
gramming." 

Seminar enrollment fees 
are $595 for Datapro sub¬ 


scribers and $645 for nonsub¬ 
scribers. The management 
briefings cost $360 and $395, 
respectively* Contact Data¬ 
pro Research Corporation, 
1805 Underwood Blvd, Del- 
ran NJ 08075, (800) 257-9406; 
in New Jersey (609) 764^100. 

November-December 

The Master Method of Selling 


SAVE TIME 
and MONEY 



By letting us be your PURCHASING AGENT 


We'll buy for you on the wholesale market using our expertise to get you the best 
available price. Wa have access to over 500 manufacturers* Our fee Is one fourth of 
what we save you off the list price. Examples of total prices being paid by our clients 
{Including our fee) are: 

COMPUTERS 

Alpha Micro 1030 
Alpha Micro 1051 
Alpha Micro AM‘1011 


I Altos 8000-10 


Alto3 8000‘15 
Altos eOOO‘2 
Apple 2 +4aK 
Archives Model I 
Archives Model II 
Archives Model 111 
GCS Series 300-1A 
CCS Series 400-1A 
Gromemco System 3 
Cromemco Z-2H 
Dynabyte 5200-A2 
□ynabyle 520Q-B2 
Dynabyte 5615‘A1 
Ithaca C.B. 12SKSS/OD 
Ithaca Sys. 2A W/Panel 
NEC 8001A 
NEC0O12A 
NEC 8031A 
North Star 64K DD 
North Star 54 K OD 


S12.047.00 

PRINTERS 

Anadex 9000 

1.100.00 

17,634.00 

Anadex 9501 

1.278.00 

9.313.00 

C. !tOh 25 P 

1.326.00 

,397.00 1 

C. lloh45P 

1,700.00 

Diablo 630 

1,976.00 

Diablo 1640 

2,444.00 

4,450.00 

Malibu 1650 

1,796,00 

2,629,00 

Malibu 200 

2,320.00 

1,206.00 

NEC 3610 

1,900.00 

4,794.00 

NEC 5610 

2*345-00 

5,532.00 

NEC 5520 KSH 

2,645.00 

6.269.00 

NEC 5630 

2*345.00 

4,414.00 

NEC 7710 

2,345,00 


6,374.00 

5,650.00 

7.521.00 

3,216.00 

4,896.00 

8,396.00 

5,421.00 

2,941.00 

1,014.00 

600.00 

1,014,00 

3,073.00 

3,299.00 


Epson MX80 

IN STOCK! 


$468.00 


Qume Sprint 9-35 
Qume Sprint 9-45 
Qums Sprint 9-55 

CRT, DISK DRIVE, MODEMS 

AJphaMicroAM-600 
A nderaan Jacobsen 1256 


1,738.00 

1.996.00 

2.085.00 


B.075.00 

641.25 


North Star Adv. 


$2,995.00 


I DECVT1Q0~ 


$1,495.00 I 


Televideo System I 
Telavidao Syaiem II 
Televideo TS-800 Term. 
Vector 2600 
Vector 3005 
Vector SOOS 

SOFTWARE 

Dbase ii 
Speliguard 
Daiastar 
Spell Star 
V\^rdstar 
Basic Compiler 
Fortran SO-CPM 


52,380.00 

5,311,00 

1,324.00 

4,221,00 

6,458.00 

7*308.00 

$500,00 
20000 
230 00 
180-00 
306.00 
277.00 
375.00 


Hayes MlGromodem Apple 
Hayes Mlcromodem S-iOO 
Houston Instrument DM P-2 
Houston Instrument DM P-4 
Houston Irrstrument DM P-7 
Lobo Duai8''OS;BO 
Lobo Dual Mini Drives 
Morrow 10 MEG 
Morrow 20 MEG 
Morrow 20 MEG 


250.00 

319.00 

619.00 

1,063,00 

1,528.00 

2,234.00 

85500 

2,750.00 

3,550,00 

3,375.00 


Asaambly, integration and 
testing available from our 
computer REPAIR division* 


y Mostercharge at 3% handling tee. 

U Prices subject lo change without rvotice. 

} Minimum lee $100.15^ cancellation ise* i ^^MM 


In Calif , call (415) 376-9020 
International Telex 470651 



THE 

CALL 

For latest 
wholesale 
prices 

|Am1 

PURCHASING 

TOLL 


AGENT 

FREE 

and to 
order 


1635 School St., Ste. 101 

Moraga, CA 94557 

800-227-2288 


Small Business Systems, vari¬ 
ous sites throughout the US. 
MWL Inc is offering a series 
of one-day seminars for 
maiuifacturers of small-busi¬ 
ness systems and software 
vendors. The price for a semi¬ 
nar is $135. Contact the 
Seminar Coordinator, MWL 
Inc, 32038 Watergate Ct, 
Westlake Village CA 91361, 
(213) 889-2607. 

November-Mffrch 1982 

Two-Day Seminars for Pro¬ 
fessional Development, Wor¬ 
cester Polytechnic Institute, 
Worcester MA. Courses on 
the fundamentals of data pro¬ 
cessing, data communica¬ 
tions, and microprocessors 
are being offered by Worces¬ 
ter Polytechnic Institute at its 
campus and at selected loca¬ 
tions in the Boston metropoli¬ 
tan area. The fee is $445. 
Contact Ms Ginny Bazarian, 
c/o the Office of Continuing 
Education, Worcester Poly¬ 
technic Institute, Worcester 
MA 01609, (617) 793-5517. 

November 12-14 

Accounting and Information 
Systems Expo '81, MGM 
Grand Hotel, Reno NV* This 
exposition is geared toward 
accounting experts and infor¬ 
mation-systems analysts, de¬ 
signers, and managers* The 
emphasis will be on technolo¬ 
gical advances in the field and 
ways in which these advances 
can improve efficiency and 
effectiveness. For more infor- 
mation, contact Leanne 
Stone, c/o the University of 
Nevada-Reno, Division of 
Continuing Education, Col¬ 
lege Inn, Reno NV 89557, 
(702) 784^046. 

November 13 

The Impact of New Technol¬ 
ogies on Information Service 
Environments, Battelle Col¬ 
umbus Laboratories, Colum¬ 
bus OH. The Ohio chapters 
of ASIS (American Society 
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for Information Science) are 
sponsoring this one-day semi¬ 
nar. Speakers and a pane] 
will examine the impact of 
electronic publishing, video¬ 
discs, and personal comput¬ 
ers on libraries and corporate 
information centers. Regis¬ 
tration fees are $40 for ASIS 
members, $50 for nonmem¬ 
bers, and $10 for students. 
For details, contact Katherine 
Frohmberg, Oberlin College 
Library, Oberlin OH 44074, 
(216) 775-82S5. 

11-15 

The Los Angeles Computer 
Showcase Expo, Convention 
Center, Los Angeles CA. The 
Computer Showcase is de¬ 
signed to place vendors and 
their intermediaries in touch 
with small-computer-system 
users. For details, contact the 
Interface Group, 160 Speen 
St, Framingham MA 01701, 
(800) 225-4620; in Massachu¬ 
setts (617) 879^502. 

NovembeT 16-1? 

Computer-Aided Graphics 
Systems: Design and Drafting 
Tools, Marriott Pavilion Ho¬ 
tel, St Louis MO, This course 
has been designed for middle- 
and upper-level administra¬ 
tors who are responsible for 
planning, evaluating, select¬ 
ing, acquiring, and imple¬ 
menting computer-graphics 
systems for industrial design 
and drafting purposes. The 
course fee is $295. 

For technical information, 
contact Ralph E Lee, Mathe¬ 
matics-Computer Science 
Building, University of Mis- 
souri-Rolla, Rolla MO 
65401, (314) 341-4491. 

Course or registration infor¬ 
mation can be obtained from 
Martha K Fort, Arts & 
Sciences Continuing Educa¬ 
tion, 105A Hu man ities“ So¬ 
cial Sciences Building, Uni¬ 
versity of Missouri-Rolla, 
(314) 341^943, 

NGV^Ttiber 26-19 

The 1981 Electronics and 
Aerospace Systems Confer¬ 


ence (EASCON '81), Wash¬ 
ington Hilton Hotel, Wash¬ 
ington DC. The theme of this 
conference is ''Government- 
Industry Interchange/' The 
exhibition will include dis¬ 
plays from many electronics 
and aerospace companies. 
For details, contact EASCON 
'81, 60S H St, SW, Wash¬ 
ington DC 20024, (202) 

347-7088. 

November 19-21 

Business and Personal Com^ 


puter Sales-Expo '81, Phila¬ 
delphia Civic Center, Phila¬ 
delphia PA. The Sales-Expo 
is aimed at a wide range of 
computer users. The show 
features exhibits of micro¬ 
computers, business supplies, 
peripherals, and software. 
For more information, con¬ 
tact Produx 2000 Inc, FOB 
2000, Bala Cynwyd PA 
19004, (215) 457-2300. 

November 20-22 

Symposium on Small Com¬ 


puters in the Arts, Philadel¬ 
phia PA. The Symposium on 
Small Computers in the Arts 
(formerly the Personal Com¬ 
puter Arts Festival) is being 
held to bring together in¬ 
dividuals interested in using 
small computers in the audio 
and visual arts. The Sympo¬ 
sium will offer a range of pre¬ 
sentations from introductory 
tutorials to sessions on ad- 
van ced tech nique s, Work¬ 
shops, exhibits, and demon¬ 
strations are also planned. 



The DS120 Terminal Controller makes your LA36 
perform like a DEC writer® III. 

The Datasouth DS120 gives your DECwriter® II the high speed printing 
and versatile performance features of the DECwriter® HI at only a frac¬ 
tion of the cost. The DS120 is a plug compatible replacement for your 
LA36 logic board which can be installed in minutes. Standard features 
include; 


• 165 cps bidirectional printing 

• Horizontal & Vertical Tabs 

• Page Length Selection 

• 110-4800 baud operation 

• 1000 character print buffer 

• X-i^n, X-off protocol 

• Self Test 


• RS232 interface 

• 20 mA Current Loop interface 

• Top of Form 

• Adjustable Margins 

• Double wide characters 

• I^rity selection 

• Optional APL character set 
Over 5,000 DS120 units are now being used by customers ranging from 
the Fortune 500 to personal computing enthusiasts. In numerous instal¬ 
lations, entire networks of terminals have been upgraded to take advan¬ 
tage of today’s higher speed data 
communications services. LSI 
microprocessor electronics 
and strict quality control en¬ 
sure dependable performance 
for years to come. When ser¬ 
vice is required, we will 
respond promptly and effec¬ 
tively, Best of all, we can de¬ 
liver immediately through 
our nationwide network of 
distributors. Just give us a 
call for all the details. 

clata@@QM^[}ii computer corporation 

4740 DwEght Evarts Road • Charlotte. North Carolina 28210 • 704/&23-8S00 
















Event Queue 


Complementing the Sympo¬ 
sium will be the Fourth An¬ 
nual Computer Music Con¬ 
cert. Contact the Symposium 
at FOB 1954, Philadelphia 
PA 19105, (215) 243-8109, 

November 22-24 

Data-Telecommunications 
Expo, Rhein-Main-Halle, 
Wiesbaden, West Germany. 
Exhibits of equipment and 
systems for applications in 
commerce and industry plus 
a conference program com¬ 


plementing these subjects will 
be presented. Details are 
available from Kiver Com¬ 
munications S.A,, UK 
Branch Office, 171/185 EweU 
Rd, Surbiton, Surrey, KT6 
6AX, England, 
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December 1~3 

Legal Info, Shoreham Hotel, 
Washington DC, Automating 
legal-information systems is 


the subject of this conference 
and exposition. Attorneys 
wishing to use computers in 
their work are invited to at¬ 
tend * C on ta ct Legal Inf o, 
1730 N Lynn St, Suite 400, 
Arlington VA 22209, (703) 
521-6209. 

December 1-4 

Computer-Network Design 
and Protocols, Washington 
DC. Integrated Computer 
Systems (ICS) will be present¬ 
ing a course on fundamentals 



$ 599,00 
,. 859.00 

, 2225.00 
.. 765.00 


264169 1 Drive Exp 
264161 2 Drive Exp 
264162 3 Drive Exp 
264530 Scripsit 11 ., 
264512 Profile II ... 
264511 Visicalc II , 
^4501 Gen Ledger 
264506Mail List ... 


$1014.00 
. 1559.00 
. 2099.09 
.. 259.90 
159.00 
259.00 
.. 179.00 
... 72,00 


MODEL III 

26-1061 4K I. 

26-1062 16K [II .... 
26-1066 4SK III 
m Drives, RS 232 
26-1162 1st Drive .. 


AfLApple products instock —Caff for prices 

SAVE 
BIG 
BUCKS 

Model II64K $3395 


IDS PAPER TIGERS 

Dot Resolutioii Graphics quality print 

IDS 445G 7 wire printhead, graphics ...... (List $ 9S5I..... $ 795.09 

IDS 460G 9 wire printhead, graphics ...... (List 1004)...... 886.09 

IDS 560G 9 wire, wide carriage, graphics... (List 1394)_ 1129.09 


Model I PRINTERS 


2G-114D Expansion Interface.$249.00 26-1167 9V: Line Printer VII _$ 360.00 

26-1141 16K Exp. Interface. 359.00 26-1166 Line Printer VI . 1080.00 

26-1142 32K Exp. Interface. 469.00 26-1158 Daisy Wheel II. 1798.60 

26-1145 RS 232C Board . 84.00 26-1165 line Printer V. 1710.00 

26-1160/1 Mini Disk Drive. 419.00 26-1401 Cable .36.00 

26-1563 Scripsit-Di.sh . 79.00 

26-1566 Visicalc . 83.00 


Color Computer 4K $353 


26-3001 4K .$353.00 

20-3002 16K Ext Basic . 533.00 

2fr3009 Joysticks . 22.50 

26-3010 Color Video. 353.00 

26-1206 Recorder.54.00 


All prices are subject to change without notice. Freight, handUng, and 
insurance charges are extra. Moat items are shipped United Parcel 
Service. Model II and other bardivare weighting over 50 lbs, is ship¬ 
ped h'eight collect by truck. Certified Check for immediate shipment 
from stock. Master Charge, Visa or Bank Card add 3^ surcharge. 


Vem Street Products 114 West Taft Sapulpa, Ok 74066 
The Computer Store, Inc. 4949 South Peoria Tulsa, Ok 74105 

918-747-9333 
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m computer communication- 
network concepts, technol¬ 
ogy, and implementation. 
Emphasis is on the practical 
aspects of network design, in¬ 
terfacing, protocol, and pac¬ 
ket switching. For a schedule 
of times and locations, con¬ 
tact Ruth Dordick, c/o Inte¬ 
grated Computer Systems, 
3304 Pico BJvd, FOB 5339, 
Santa Monica CA 90405, 
(800) 421-8166; in California 
(800) 352-8251. 

Introductory Seminar on 
UNIX, Key Bridge Marriott 
Hotel, Arlington VA, Human 
Computing Resources Cor¬ 
poration is offering this two- 
day seminar on the use of 
UNIX for programmers, 
analysts, and anyone needing 
to know about this operating 
system. For details, contact 
the Course Coordinator, c/o 
Human Computing Re¬ 
sources, 10 St Mary St, 
Toronto, Ontario, M4Y 1P9, 
Canada, (416) 922-1937, 

December 3 

CaBfomia Computer Show, 
Hyatt Hotel, Pdo Alto CA. 
For details and a schedule of 
upcoming events, contact the 
Show Administrator, c/o 
Norm De Nardi Enterprises, 

95 Main St, Los Altos CA 
94022, (415) 941-8440. 

December 3-4 

Computer Graphics; Micro¬ 
processor/Personal Comput¬ 
er Systems, Marriott Pavilion 
Hotel, St Louis MO. This 
course has been designed for 
managers, educators, and i 
graphics users responsible for I 
evaluating and acquiring i 
microcomputers and graphics I 
systems. The course fee is 
$195. 

For technical information, 
contact Ralph Lee, Mathema¬ 
tics^ Computer Science Build¬ 
ing, University of Missouri- 
Rolla, Rolla MO 65401, (314) 
341-4491. Course or registra¬ 
tion information can be ob¬ 
tained from Martha K Fort, 

























































Arts & Sciences Continuing 
Education, 105A Hunianitiesr- 
Social Science Building, 
University of Missouri-Rolla, 
(314) 341-4943. 

December 3 

Computer Networking Sym- 
posium/Nadonai Bureau of 
Standards, Gaithersburg 
MD. This conference is being 
sponsored by National Bu¬ 
reau of Standards and the In¬ 
stitute of Electrical and Elec¬ 
tronics Engineers, Contact 
Robert Toense, B226 Tech¬ 
nology Building, National 
Bureau of Standards, Wash¬ 
ington DC 20234, (301) 

921-3516. 

December 9-11 

The 1981 Winter Simulation 
Conference (WSC 81), 
Peachtree Plaza, Atlanta GA, 
WSC 81 will feature papers, 
panel discussions, and tutori¬ 
als on discrete and combined 
simulation and modeling. 
The conference will be organ¬ 
ized into tutorial, methodol¬ 
ogy, and application ses¬ 
sions. For information, con¬ 
tact John Carson, WSC 81 
Registration Chairman, 
School of Industrial and Sys¬ 
tems Engineering, Georgia In¬ 
stitute of Technology, Atlan¬ 
ta GA 30332, (404) 894-2308. 

December 15-29 

Gulf Computer Exhibition, 
Dubai International Trade 
Centre, Dubai, United Arab 
Emirates. IBM, NCR, Apple, 
Honeywell, Philips, Wang, 
Hewlett-Packard, Data Gen¬ 
eral, and other well-known 
manufacturers will be repre¬ 
sented at this first exhibition 
of computer equipment in 
Dubai. The scope of the show 
takes in systems ranging from 
microcomputers to main¬ 
frames. Details are available 
from the Trade Centre Man¬ 
agement Company, FOB 
9292, Dubai, United Arab 
Emirates, Telex 47474 DITC 
EM, and from Diana Clifton 
Sewell, International Office, 
Seymour House, 17 Waterloo 


PI, London, SElY 4AR, Eng¬ 
land. 

December 16-18 

The Twentieth IEEE Confer¬ 
ence on Decision and Control 
(CDC), Vacation Village 
Hotel, San Diego CA. The 
CDC is the annual meeting of 
the IEEE (Institute of Elec¬ 
trical and Electronics Engi¬ 
neers) Control Systems Soci¬ 
ety. It is held in cooperation 
with the Society for Industri¬ 
al and Applied Mathematics. 
The conference will include 
contributed and invited ses¬ 


sions plus tutorials and pre¬ 
sentations on all aspects of 
the theory and applications 
of systems involving deci¬ 
sion, control, and adapta¬ 
tion. Other topics of interest 
include linear and nonlinear 
system theory, stability 
theory, large-scale system 
theory and decentralized con¬ 
trol, estimation, identifica¬ 
tion, signal processing and 
stochastic control, and con¬ 
trol systems. For more infor¬ 
mation, contact the Institute 
of Electrical and Electronics 


Engineers Inc, 445 Hoes Ln, 
Piscataway NJ 08854. 

December 28-30 

Computer Modeling of Lin¬ 
guistic Theory, Grand Hyatt 
Hotel, New York NY. The 
ACL (Association for Com¬ 
putational Linguistics) is 
sponsoring three sessions on 
computer modeling of lin¬ 
guistic theory in conjunction 
with the annual meeting of 
the Linguistic Society of 
America, New models for 
grammars and new strategies 


ATTENTION S-100 
USERS, OEMs & ISOs! 

MM-103 IS THE ONLY MODEM 
FOR YOUR NEEDSI 

In previous issues, we listed more than 50 reasons why PMMt MM-103 modems 
ere superior, along with a list af satisfied users that is now too long to print 
Quality, integritv and low cost have made the MM-1Q3 Amenca's most popular modem. 
PMMI was the first to gain FCC approval and meet IEEE-S96 S-100 standards. 

You wonl find another modem for the S-1D0 bus with a wider range of Baud rates, 
more extensive and controllable software and such an unbeatable warranty. 

And since PMMI has eliminated the need for an acoustic coupler or an RS 232 adapter, 
your conneclion is more reliable and you buy no unnecessary hardware. 

SO DONT DELAY! 

GO WITH THE MODEM WITH EXPERIENCE! 




COMMUNICATIONS 

[POTOMAC MICRO-MAGIC, INC.] 


For further information, cal! or write: 
Three Skyline Place 
52D1 Leesburg Pike, Suite 504 
Falls Church, VA 22041 
[703J 379-9560 

Or dial into our 24 tidur'S-day Modem Test Center: 
[703] 3T9-Q3Q3 [300 Bsud] 


AFHR ALL... 

ALL MODEMS ARE NOT 
CREATED EQUAL! 
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THE 


WORD 


S 75 OO 

COMPLETE 


SPELLING PROOFREADER and 
COMPUTER DICTIONARY 


The WORD is out! 

Works with the editor of your 
choice to find those lurking spell¬ 
ing errors and sneaky typos. 


SPELLING CHECKER 

• 45,000 word dictionary 

• Checks over 10 pages/minute 

• Handles apostrophes, hyphens 

• Marks mistakes in file 

• CDOS'"", compatible 

• Needs only 32K system 

CP/M IS a registered trademarN Of Digital Researcfi 


EXTRA FEATURES 

• Automatic rhyme finder 

• Crossword puzzle solver 

• Correct spelling finder 

• Word counter 

• Word frequency analyzer 

• Dictionary builder 

AVAILABLE FOR: 

• 8^’Single Density CP/M 

— also — 

• North Star^^ 

• 5V4 Superbra/n'^ 

• Apple^^} Softoard'^ CP/M 


OASIS SYSTEMS (714) 291-9489 

2765 Reynard Way, San Diego, CA 92103 


DIGITAL STORAGE OSCILLOSCOPE INTERFACES 



APPLESCOPE 

Interface for the Apple II Computer 

The APPLESCOPE system combines two high speed analog 
ID digital converters and a digital control board with the high 
resolution graphics capabilities of the Apple 1 1 computer to 
create a digital storage oscilloscope. Signal trace parameters 
are entered through the keyboard to operational software 
provided in PROM on the Dl control board, 

• DC to 3.5 Mhz sample rate with 1024 byte buffer memory 

• Pretrigger Viewing up to 1020 Samples 

• Programmable Scale Select 

• Continuous and Single Sweep Modes 

• Single or Dual Channel Trace 

• Greater that or less than trigger threshold detection 

Price for the two board Applescope system $595 
^Dealer inquiries Invited 


Combine an Apple 11 or 
S100 based computer 
system with our interface 
circ u i t boa rd s to c rea te a 
digital storage oscillo¬ 
scope at a fraction of the 
cos I o1 other storage 
scopes. 

The SI00 interface pro¬ 
vides an additional 1024 
bytes of by I f e r me mo ry i n 
place of the PROM. The 
user must supply the 
graphics display and 
driving software. Price of 
ihesingle board is $495. 

TheSCOPEDRIVERisan 
advanced soflware pack¬ 
age for the Applescope 
system, ft provides ex¬ 
panded waveform man¬ 
ipulation and digital 
signal conditioning. The 
SCOPEDRIVER is avail¬ 
able on 5 'A" fioppy disks 
lor $49, 

For further information 
contact: 

nc Electronics Inc, 

7265 Tuolumne Street 
Goieta, CA 93n7 
(805) 968-6614 


for parsing will be the areas 
of most attention. Readings 
of contributed papers will 
also be featured. Contact 
Stan Petrick, IBM Research 
Center, FOB 218, Yorktown 
Heights NY 10598. 


January 19d2 


JanuBTy-Aprtl 

Fundamentals of Data Pro-* 
cessing for Administrative 
Assistants and Office Sup¬ 
port Staff, various sites 
throughout the US. The 
American Management Asso¬ 
ciation (AMA) has designed 
this three-day course for sec¬ 
retaries, assistants, super¬ 
visors, and other personnel 
desiring to learn the funda¬ 
mentals of data processing 
and its use in offices. Com¬ 
puter hardware and software, 
programming languages, and 
technology will be covered. 
The team fee for AMA mem¬ 
bers is $470 per individual 
and $550 for nonmembers. 
Individual fees are $550 and 
$630, respectively. For a 
schedule of dates and loca¬ 
tions, contact the AMA, 135 
W SOth St, New York NY 
10020, (212) 586-8100. 


JanuoTy 6-S 

The Fifteenth Annual Hawaii 
Intematioiial Conference on 
Systems Sciences (HICSS- 
15), Honolulu HI. This con¬ 
ference is cosponsored by the 
University of Hawaii and the 
University of Southwestern 
Louisiana in cooperation 
with the Association for 
Computing Machineiy (ACM). 
HICSS-15 is intended for 
medical informat ion-process¬ 
ing researchers and practi¬ 
tioners. Among the topics to 
be covered are diagnosis by 
computer, computer-based 
medical instrumentation, 
computers and the handi¬ 
capped, and the use of com¬ 
puters in individual and 
group practices, medical la¬ 
boratories, and hospitals. 
Contact Dr Bruce D Shriver 
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and Dr Terry M Walker, c/o 
HICSS-15 Medical Informa¬ 
tion Processing, University of 
Southwestern Louisiana, 
POB 44330, Lafayette LA 
70504. 


7-10 

The 1982 Winter Consumer 
Electronics Show (CES), Las 
Vegas Convention Center, 
Hilton Hotel, and the Jockey 
Club, Las Vegas NV. Confer¬ 
ences, workshops, seminars, 
sales meetings, press events, 
and exhibits of audio and 
video equipment, computers, 
telephones, and other con¬ 
sumer items highlight this 
show. For details, contact 
Consumer Electronic Shows, 
Two Illinois Center, Suite 
1607, 233 N Michigan, Chica¬ 
go IL 60601, (312) 861-1040. 


Jantiary 12-15 

Communication Networks 
Conference and Exposition, 

Georgia World Congress 
Center, Atlanta GA, The 
Communication Networks 
Conference is designed to 
bring users and the telecom¬ 
munications industry to¬ 
gether. The Conference fea¬ 
tures sessions, panel discus¬ 
sions, and tutorials on voice, 
data, and electronic-mail 
communications. For infor¬ 
mation, contact Communica¬ 
tion Networks, 375 Cochi- 
tuate Rd, POB 880, Fram¬ 
ingham MA 01701, (617) 

879-0700. 


January 15-16 

Microcomputers in Educa¬ 
tion, Uses for the SOs, 
Arizona State Univei^ity, 
Tempe AZ. The Tenth An¬ 
nual Math/Science Confer¬ 
ence will emphasize the 
microcomputer as a medium 
for instruction, as a tool for 
research, and as an informa¬ 
tion manager. Workshops, 
demonstrations, panel discus¬ 
sions, and problem-solving 
groups will be featured. Con¬ 
tact Nancy Watson, 203 
Payne Hall, Arizona State 
University, Tempe AZ 85287. 


January 19-^22 

Peripheral Array Processors 
for Signal Processing and 
Simulation, Sheraton Nation¬ 
al Hotel, Washington DC. 
The fee for this course is 
$795. For complete details, 
contact the Continuing Edu¬ 
cation Institute, 1D689 Wil- 
shire Blvd, Suite 1030, Los 
Angeles CA 90024, (213) 

824-9545. 


January 19-22 

The Which Computer? 
Show, National Exhibition 
Centre, Birmingham, Eng¬ 
land. Information about this 
show can be obtained from 
Clapp & Poliak Inc, 245 Park 
Ave, New York NY 10167, 
(800) 223-1956; in New York 
( 212 ) 661 ^ 10 . 

January 20-22 

Texas Computer Show, Dal¬ 
las Convention Center, Dal¬ 
las TX. Conferences, panel 
discussions, and seminars 
will be featured at this show. 
On display will be word- and 
data-processing equipment in 
addition to peripherals. For 
details, contact the Texas 
Computer Show, POB 
214035, Dallas TX 75221, 
(214) 761-9108; in Georgia, 
(404) 452-0114; in Canada, 
(416) 252-7791. 

January 23-30 

Conference on Modeling and 
Simulation on Microcomput¬ 
ers, Bahia Hotel, San Diego 
CA. The Society for Com¬ 
puter Simulation (SCS) is 
presenting this conference. 
Papers, panel discussions, 
and tutorials on disciete and 
continuous simulation on 
microcomputers will be fea¬ 
tured. Contact SCS, POB 
2228, La Jolla CA 92038, 
(714) 459-3888.B 



SVSTEfTlS: 


The Price Is Nice. 

SB-80 

Single Bojird Technoiogy 

• CPifA a regjslered trademafk; of Digital R&search, Inc 
A Z80A CPU combined with the CP M* operating system opens 
new visffls to software availability for eight-bit micros 
FORTRAN. COBOL. BASIC, APL. PL I and Pascal are available 
now to accomodate today s scientific, educational, sophisti¬ 
cated small business and persona! system users 



Basic system with- 600K bytes 

• 1.2 megabytes $3995 

• 2 4 megabytes $4995 

• 4MHzZ80ACPU 

• CP ■ M 2 operat ing system 

• 64K ZOOns main memory 

• 8-Inch dual floppy drives 

• sop in expansion connector 


$2995 


• Z-serlal ports 

• Z-paralleJ ports 

• 4-counter.■'timers 

• Hard disk options 
available 


SBnisvsTEfns. inc (617)373-1599 

^P Q Box 1 225,2 Washmgton StreetHaverhilL Ma 01830 J 



FREE PREMIUM! 

19S2 subscribers will 
receive the special 
MATH! package of 
PC programs. You 
qualify to receive 
this valuable free 
gift if you check 
either box 2 or 3 
below! Don't delay! 
Get started learning 
how to enioy your 
pocket computer to¬ 
day. Use this handy 
subscription card! 


SUBSCRIPTION FORM 

□ 1931 Charter Subscriber (Issues 1 - lOL $20.00 for U,S. 

delivery. (U.S. $24.00 to Canada. U.S. $30,00 eisevyhere.) 
d 1981/82 Charter Subscriber (Issues 1 — 20). $40.00 in 
U.S. (U.S. $48.00 to Canada. U.S. $60,00 elsewhere.) 

Q 1982 Regular Subscriber (Issues 11 — 20). $30*00 in U.S. 

(U.S. $36.00 to Canada. U.S. $45.00 elsewhere.) 

D Sample issue. $3.00 in U.S. (U.S. $4.00 elsewhere.) 

Orders must be accompanied fay payment in full. We do not 
issue ir>voices for the POCKET COMPUTER NEWSLETTER. 
Thank you for your remittance. 


Name:________ 

Addr:______ 

City: ___State:,_Zip; 

MC/VISA #_Expires: 

Signature;_ 
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Linking a Pascal Microengine 

to a Cyber 170 


Steven M Sedlet 
931 Pebblebrook Dr 
Lewisville TX 75067 


Jonathan Oust 
c/o BYTE Publications 
POB 372 

Hancock NH 03449 


Microcomputers now on the 
market offer the speed, memory ca¬ 
pacity, mass storage, and program¬ 
ming-language support facilities 
formerly available only on large 
mainframe computers. As a result, 
personal computers give users a con¬ 
venient, inexpensive alternative to 
computing on larger machines. Per¬ 
sona! computers, however, cannot 
offer the wide range of software utili¬ 
ties and applications packages or 
the variety of I/O (input/output) 
facilities available on large systems. 
The desire to incorporate the finer 
qualities of both modes of computing 
has motivated us to establish a 
mechanism for information and 
resource sharing between a personal 
computer, the Western Digital Pascal 
Microengine, and a large Control 
Data Corp Cyber 170 mainframe. 

We have developed a file-transfer 
system to allow communication be¬ 
tween the two machines. The Pascal 
Microengine, a hardware realization 
of UCSD's (University of California 
at San Diego) P-machine, is a desktop 
microcomputer for developing and 
executing Pascal programs. It is 
driven by a 16-bit processor that 
directly executes UCSD's p-code. The 
operating system consists of a Pascal 
compiler, a file manager, and a 
screen-oriented text editor. Mass stor¬ 
age for the Microengine system is 
provided by two Shugart single-den¬ 


sity, single-sided 800R floppy-disk 
drives. Two RS-232 serial ports allow 
communication with the Micro- 
engine, One port is used for connec¬ 
tion to the console (a serial video ter¬ 
minal), The second one, the remote 
port, is used to connect other RS-232 
devices to the system. In our configu¬ 
ration, the remote port is connected 
to the Cyber by means of a modem. 

The interface enables you to per¬ 
form interactive processing on both 
the Microengine and the Cyber from 
the Microengine console. File trans¬ 
fers can be performed in both direc¬ 
tions, allowing information and 
resource sharing between the two 
computers. The file-transfer system is 
written in UCSD Pascal and resides 
on the Pascal Microengine. 

Why Have We Done This? 

The value of interfacing two ma¬ 
chines, such as the Pascal Microen¬ 
gine and the Cyber, extends beyond 
the ability to share data. You may 
take advantage of the finer points of 
each computer, consolidating their 
features to form an extended ma¬ 
chine, For example, the interface be¬ 
tween the Microengine and the Cyber 
allows you access to both the conven¬ 
ience of the screen-oriented editor on 
the Microengine and the power of the 
line-oriented editor, text formatter, 
and the fast central-processing unit 


with extended word lengths on the 
Cyber, 

The ability to share data also 
allows for storage flexibility, A 
Pascal program written for the 
Microengine might be too large to 
practically store on a Microengine 
disk, but it can be stored on the 
Cyber, On the other hand, if you 
have space available on Microengine 
disks, it will be cheaper to store pro¬ 
grams there rather than pay for disk 
space on the Cyber. Using the inter¬ 
face, the Microengine can also use the 
I/O features of the Cyber, taking ad¬ 
vantage of line printers, card readers, 
and plotters, for example, 

File-Transfer System 

The file-transfer-system program is 
stored as object code and executed on 
the Microengine. When run, the pro¬ 
gram establishes communication with 
the lAF (Interactive Facility) on the 
Cyber, You may Jog onto lAF and 
perform interactive processing on the 
Cyber under NOS (Network Operat¬ 
ing System), The file-transfer pro¬ 
gram is initially in Emulator Mode, In 
this mode, you may perform inter¬ 
active processing under LAF or re¬ 
turn to the Microengine interactive 
system by entering a Control-E at the 
console keyboard. Processing under 
lAF can be resumed, without logging 
in again, by reexecuting the file-trans¬ 
fer-system object code. All file trans- 
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fers must be performed in the lAF 
NULL subsystem. 

While in Emulator Mode, you may 
continue interactive processing on the 
Cyber, or may enter one of the 
Control-key commands. These in¬ 
clude Control-E (exit), Control-R 
(receive), Control-T (transmit), 
Control-S (switch character-set 
modes), and Control-A (assistance). 
Receive Mode allows for the transfer 
of files from the Cyber to the Micro¬ 
engine, Transmit Mode enables the 
transfer of files from the Microengine 
to the Cyber, (The names of the two 
modes of transfer reflect the concept 
that file transfers are initiated from 
the Microengine, that is, files are 
either received at or transmitted from 
the Microengine.) 

ControLS enables switching of 
character-set modes. There are two 
character sets recognized by the 
Cyber, Normal and ASCII (American 
Standard Code for Information Inter¬ 
change), You must transfer a file in 
the proper mode to insure conversion 
between Cyber and Microengine 


character representations. In ASCII 
mode, the Cyber recognizes upper¬ 
case and lowercase ASCII characters. 
This mode of transfer is used only for 
text (nonexecutable) files. Normal 
mode must be used for transferring 
program files to the Cyber. In this 
mode, ail alphabetic characters are 
interpreted as uppercase, ControI-A 
may be entered to receive a menu of 
the above control key commands. 
Listing la demonstrates the use of the 
S and A control key commands. 

Listing lb demonstrates the interac¬ 
tion between the user and the file- 
transfer system when transferring 
files from the Cyber to the Microen¬ 
gine in Receive Mode, The file-trans¬ 
fer system performs the transfer by 
fetching the file to be transferred from 
your Cyber disk space, performing 
the transfer, and then cataloging it on 
Microengine disk using the UCSD 
Pascal filer system. 

To access Receive Mode, you must 
'enter a Control-R from the console, 
while in Emulator Mode, You will 
then receive confirmation at the con¬ 


sole screen and be prompted for the 
name under which the file is to be 
cataloged on Microenglne disk and 
the name of the Cyber file to be trans¬ 
ferred. The file must reside on your 
permanent file space on the Cyber, 
Files that are strictly local will not be 
transferred. In response to either 
prompt, you may enter STOP, in 
which case control will return to 
Emulator Mode without performing 
the transfer. If legal file names are 
entered, you will be asked if the file is 
to be echoed at the console screen 
while the transfer is being made. 
Once you have responded to this 
prompt, the transfer is initiated. You 
may abort the transfer while in prog¬ 
ress by entering an S (stop) at the con¬ 
sole keyboard. If the transfer is 
aborted, you will receive the mes¬ 
sage: 

TRANSFER TERMINATED BEFORE 
COMPLETION 
-FILE NOT CATALOGED 

and Emulator Mode will be resumed. 
Upon completion of a transfer, a 
message is written at the console and 
Emulator Mode is resumed. 

Listing Ic demonstrates the com¬ 
mand sequence during a transfer from 
the Microengine to the Cyber in 
Transmit Mode. To effect the 
transfer, the file is fetched from 
Microengine disk, transferred across 
the link to the Cyber, and cataloged 
in your Cyber disk space. The file will 
exist as the primary local file on the 
Cyber upon completion of the trans¬ 
fer. 

Once Transmit Mode is entered, 
you will be prompted for the name of 
both the file to be transmitted and the 
name under which the file is to be 
cataloged on the Cyber. As in Receive 
Mode, you may enter STOP in re¬ 
sponse to either prompt in order to 
resume Emulator Mode without initi¬ 
ating the file transfer. 

Once the file transfer has been in¬ 
itiated, it may be aborted by entering 
S at the console keyboard, in which 
case the message: 

NO RLE TRANSFERRED 

Text continiied ofi page 476 
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Listing 1; Sample runs of the various file-transfer-spstem commands. In listing la, the Corttrol-A (assistance) and Control-S (switch 
character sets) commands are displayed. In Itsft'ng lb, the Ccmtrol-R (receive file from Cyber) command is shown. Listing Ic gives 
an example of the Control-T (transmit file to Cyber) command. 


(la) (eontrol-A) (* user wishes to see menu of control key commands *) 
CONTROL-B >EXIT TO UCSD SYSTEM. 

C0HTR0L*S->SHIPT TRANSFER MODES (N0RMAL<->ASCIl). 

CONTROL-R->RECEIVE FILES. 

CONTROL-T—>TRANSHIT FILES 
CONTROL-A->ASSISTANCE : DISPLAY MENU. 

THIS INTERFACE OPERATES ONLY IN CDC NULL SUBSYSTEM. 

(control-S) (* user wishes to switch character set modes *) 

PROGRAM FILES MUST BE TRANSFERRED IN CDC NORMAL MODE. 

TEXT FILES (U/L CASE) MUST BE TRANSFERRED IN CDC ASCII MODE. 

PLEASE ENTER TRANSFER MODE N=NORMAL OR A=ASCII-> A 

ASCII MODE ~ 


(lb) (control-R) (* user wishes to transfer file, CYBBR-Hicroengine *) 

FILE TRANSFER - CYBER TO MICROENGINB 

NOTE ! CDC PILE TO BE TRANSFERRED MUST BE PERMANENT 

ENTER MICROENGIHE FILENAME , E.G. FILENAME.TEXT 
OR ENTER "STOP" TO TERMINATE 

prime.text 

ENTER NAME UNDER WHICH THE PILE IS CATALOGED ON THE CYBER 
primnum 

DO YOU WISH THE FILE TO BE ECHOED AS IT IS TRANSFERRED? (Y/N) Y 


[listing of file] 


(Ic) 


EOT ENCOUNTERED 

PRIMNUM CLOSED AND CATALOGED 

(control-T) (* user wishes to transfer file, Hicroengine-CYBER *) 
PILE TRANSFER - MICROENGINE TO CYBER 


ENTER NAME OF FILE TO BE TRANSMITTED FROM THE MICROENGINE 
OR ENTER "STOP" TO TERMINATE 
E.G. FILENAME.TEXT 


prime.text 

EStBR CDC FILENAME, OR ENTER "STOP" TO TERMINATE 
NOTE : FILE WILL BECOME A CDC PERMANENT FILE, 

OLD PRIMARY PILE WILL BE LOST 


primenum 


DO YOU WISH- THE PILE TO BE ECHOED AS IT IS TRANSFERRED ? 


(Y/N) N 


TRANSFER COMPLETE 

PRIMNUM IS A CDC PERMANENT FILE 
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Text continued from puge 474: 

will appear at the console. If the 
transfer is allowed to run to comple¬ 
tion, a message will be printed at the 
console. In either case. Transmit 
Mode will be terminated and 
Emulator Mode resumed. 

File-Transfer Program 

The file-transfer program that in¬ 
terfaces the Microengine to the Cyber 
(listing 2) is written in UCSD Pascal 
on the Microengine. It consists of 
three basic modules: 

• the emulator 

• the file transmit procedures 
(Microengine to Cyber) 

• the file receive procedures (Cyber to 
Microengine) 

The main program, which is the 
emulator, performs the communica¬ 
tion between the Microengine console 
and the Cyber lAF system. It does 
this, alternately testing for input to 
the Microengine from the Cyber (re¬ 
mote port) and from the Microengine 
console (console port), by testing the 
status bits associated with each port. 
The status register for the console 
port is at address —1007 (two's com¬ 
plement) and the status register for 
the remote port is at address —991 
{twos complement). Access to the 
status bit (bit 1 of the status registers) 
is achieved through a variant record: 


type STATRG = record 
STATREG : packed array [0..7] of 
boolean 

end; 

STATREC = record 
case BVAR : boolean of 
TRUE : (STATREGADDR : 

integer ) ; 

FALSE : (STATPTR : STATRG) 
end; 


The Boolean variable, BVAR, is 
originally set to true, and the variant 
field, STATREGADDR, is set to the 
address of the status register. This is 
done at the beginning of the file- 
transfer program. BVAR is then set 
false, making the variant field a 

continued on page 486 
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Listing 2: The emulator program, as written for the Pascal Microengine. 

PROGRAM EMULATOR ; 


(* 

(* 

(♦ 

(* 

(* 

(* 

(* 

{* 

(* 

(* 

(‘ 

{* 

(* 

{* 

(* 

(* 

(* 

(* 

(* 

(* 

{* 

(* 

(* 

{* 

(* 

(* 

(* 

(* 

(* 

(* 

(* 

(* 

(* 

(* 

(* 

(* 

(* 

(* 

(* 

(* 

(* 

(* 

(* 

(* 

(* 

(* 

(* 

{* 


JONATHAN DUST 
STEVEN SEDLET 

DEPARTMENT OP COMPUTER SCIENCE 
COLORADO STATE UNIVERSITY 
JUNE, 1980 

THIS PROGRAM PERFORMS THE FOLLOWING TASKS : 


1. IT SERVES AS AN EMULATOR BETWEEN THE WESTERN DIGITAL 
PASCAL MICROENGINE AND THE CDC CYBER 171/172. THE MAIN 
PROGRAM ALLOWS A USER AT THE MICROENGINE CONSOLE TO LOG 
INTO THE CYBER. 

2. IT PROVIDES FOR THE TRANSFER OP FILES FROM THE CYBER TO 
THE MICROENGINE, AND FROM THE MICROENGINE TO THE CYBER. 

IT IS INTENDED THAT THE PROGRAM WILL ULTIMATELY BE USED TO 
EFFECT THE TRANSFER OF FILES BETWEEN COMPUTERS CONNECTED TO 
RIAS RING NETWORK. MODIFICATION WILL BE REQUIRED FOR THIS 
PURPOSE. 

THE PROGRAM MODULES CONSIST OF ; 

MAIN PGM - THE EMULATOR, ALLOWS USER TO LOG INTO CYBER. 
RBCEIVEPILB - ALLOWS THE TRANSFER OF A FILE PROM THE CYBER 
TO THE MICROENGINE. 

TRANSMITFILE - ALLOWS THE TRANSFER OP A FILE PROM THE 
MICROENGINE TO THE CYBER. 


PROGRAM EXECUTION • 

THE PROGRAM IS WRITTEN IN UCSD PASCAL AND RESIDES OH MICRO- 
ENGINE DISK. TO INITIALLY EXECUTE THE PROGRAM, THE FILE, 

"EMULATOR.CODE" MUST BE FETCHED AND EXECUTED. THE FILE 
"EMULATOR.TEXT" CONTAINS THE SOURCE CODE. ONCE THE PRO¬ 
GRAM IS RUNNING, A CR WILL SOLICIT THE LOGIN MESSAGE FROM 
THE CYBER. 

ONCE LOGGED IN, THE USER HAY ISSUE ANY LEGAL TELEX COMMAND 
AS WELL AS 
CNTRL-E 


*) 

*) 

*) 

*) 

*) 

*) 

*) 

*) 

*) 

*) 

*) 

*) 

*.! 

*) 

*) 

*.5 

*•) 


EXITS EMULATOR AND RETURNS TO THE MICROENGINE 
INTERACTIVE SYSTEM. RE-EXECUTION OF THE PRO¬ 
GRAM WILL RESUME TELEX, UNLESS THE USER HAS 
BEEN TIMED-OUT IN THE MEANTIME. WHEN 
LOGGING OUT USING "BYE", HIT CHTHL-E AFTER 

RECEIVING LOGOUT MESSAGE, THEN TURN OFF MODEM.*) 
CNTRL-R - PASSES CONTROL TO THE PROCEDURE "RECEIVEFILE",*) 
ALLOWING THE TRANSFER OF A FILE FROM THE CYBER*) 
TO THE MICROENGINE. *) 

CNTRL-T - PASSES CONTROL TO PROCEDURE "TRANSMITFILE", 
ALLOWING THE TRANSFER OF A FILE FROM THE 
MICROENGINE TO THE CYBER. *) 

IN THE LATTER 2 CASES THE PROGRAM WILL PROMPT THE USER FOR*) 

NECESSARY INFORMATION. IN BOTH CASES THE FILE TRANSFER *) 
CAN BE TERMINATED WITH A CNTRL-S. *) 




MAJOR DATA STRUCTURES : 

STATREC - RECORD USED TO ACCESS INDIVIDUAL BITS OF AN 

ADDRESS LOCATION, NECESSARY TO ALLOW EXAMINATION 


*) 

*) 

Listing 2 continued on page 478 
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Listing 2 continued: 


(* 

(* 

(* 

(* 

(* 

(* 

(* 

(* 

(* 

(* 

(* 

(* 

(* 

(* 

(* 

(* 

(* 

{.* 

(* 

(* 

(* 

(* 


OF THE SERIAL PORT STATUS REGISTERS FOR DETECTION*) 
OF INPUT FROM THE CYBER OR FROM THE CONSOLE. THE *) 

STRUCTURE IS ALSO USED TO CHANGE CERTAIN BITS OF *) 
THE SERIAL STATUS REGISTERS (PP. 54-42, PASCAL *) 

MICROENGINE REFERENCE MANUAL). INDIVIDUAL BIT *) 
ACCESS IS IMPLEMENTED BY USING A RECORD CONSIST- *) 
OP A BOOLEAN FIELD AND A VARIANT FIELD. WHEN THE *j 
BOOLEAN IS TRUE, THE VARIANT PART IS AN INTEGER *) 
& IS SET EQUAL TO THE ADDR OP A STATUS REGISTER. *) 
WHEN THE BOOLEAN IS SET FALSE, THE VARIANT PART *) 


IS A POINTER INTO A PACKED AHHAY[0..7] OF *) 
BOOLEAN. ALLOWING ACCESS INTO THE 8 INDIVIDUAL *) 
BITS OP THE WORD. *) 
THE RECORDS OF THIS TYPE ARE : *) 


STATREG1 - USED TO DETECT IF A CHARACTER HAS *) 
BEEN ENTERED FROM THE CONSOLE. *) 

STATREG8 - USED TO DETECT IP A CHARACTER HAS *) 
BEEN SENT BY THE CYBER. *) 

PARITYON, PARITYODD - SEE PP. 57-42 *) 

T - A ONE ELEMENT ARRAY USED TO HOLD THE CHARACTER WRITTEN/*) 
READ TO/FROM THE SERIAL PORTS. AN ARRAY IS USED, *j 

RATHER THEN A CHAR VARIABLE, BECAUSE THE UCSD PASCAL *) 
COMMANDS, UNITREAD AND UNITWRITE, REQUIRE AN ARRAY. *) 


TYPE STATRG - RECORD 

STATREG : PACKED ARRAY [ 0 .. 7 ] OF BOOLEAN 
END ; 

STATREC - RECORD 

CASE BVAR ; BOOLEAN OF 

TRUE ; (STATRBGADDR :INTEGER) ; 

FALSE : (STATPTR : sTATRG) 

END ; 

VAR T : PACKED ARRAY [ 0 .. 2 ] OF CHAR ; 

FOREVER : BOOLEAN } 

STATREG1,STATRBG8 ; STATREC ; 

SKIP ; BOOLEAN ; 

ASCII : BOOLEAN ; 


PROCEDURE ASCIIMODB ; 

(♦ THIS PROCEDURE SETS THE CYBER CHARACTER MODE TO ASCII *) 

VAR M : PACKED ARRAY [I..I 2 ] OF CHAR ; 

BEGIN (* PROC ASCIIMODE *) 

M;«'CSET,ASCII 
m[i1]:=CHR(15); 

UNITWRITE(8,M,11,0,t); 

UNITWAIT(8); 

UNITREAD(8,M,11,0,1 ); 

UNITWAIT(8); 

WHITELN('ASCII MODE’) ; 

WRITELN 

END ; (* PROC ASCIIMODB *) 


PROCEDURE CHARMODE ; 

(* THIS PROCEDURE ALLOWS THE USER TO SWITCH CYBER CHARACTER *) 
(* MODES (NORMAL <—> ASCII) *) 

VAR M : PACKED ARRAY [I..I 2 ] OF CHAR ; 

BEGIN (* PROC CHAHMODB *) 
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Listing 2 continued: 


WRITELN ; 

VHITBLN('PROGRAM FILES MUST BE TRANSFERRED IN A CDC NORMAL MODE.’) ; 
WRITELN('TEXT PILES (U/L CASE) MUST BE TRANSFERRED IN A CDC ASCII MODE.'); 
WRITECPLEASE enter transfer mode N=N0RHAL OR A*ASCII—>’) ; 

UNITREADC1,M,1,0,1) ; 

UNITVfAIT(l) ; 

WRITELN ; 

IF (m[i]*'A') or {M[l]='a’) 

THEN BEGIN 

ASCII !* TRUE ; 

ASCIIHODE 

END 

ELSE BEGIN 

ASCII := FALSE ; 

M ;= 'CSET,NORMAL ’ ; 

H[12] := CHR(13) ; 

UKITWRITE(8,M,12,0,1) ; 

UNITWAIT(8) ; 

UNITREAD(8,M,11,0,1) ; 

UNITWAIT(8) ; 

WRITELN('NORMAL MODE') ; 

WRITELN 
END ; 

WRITELN 

END ; (* PROC CHARMODS *) 

PROCEDURE RECBIVEFILE ; 

(* TRANSFER A FILE PROM THE CYBER TO THE MICROBNGINE. *) 

THE TRANSFER IS PERFORMED BY GENERATING A TELEX "TAPE” *) 

(* COMMAND FOLLOWED BY A "LIST" COMMAND. TAPE *) 

(* MODE IS ENTERED TO ENABLE DETECTION OF AN EOT (END OP *) 

(* TEXT) CHARACTER. THE CYBER FILE TRANSFERRED MUST BE THE *) 

(* PRIMARY FILE. THE FILE IS TRANSFERRED TO A BUFFER, THEN *) 

(* ONTO THE MICROBNGINE DISK. A "NORMAL" COMMAND IS THEN *) 

f* GENERATED TO EXIT TAPE MODE. *WARNING ; THE NORMAL COM- *) 

C* MAND WILL CAUSE CANCELLATION OP ASCII MODE. *) 

VAR DONE : BOOLEAN ; 

0 : STRING ; 

N : PACKED ARRAY OF CHAR ; 

P : PACKED ARRAY L1**153 OF CHAR ; 

FILENAME : STRING ; 

RCVEFILE : TEXT ; 

USERTERM : BOOLEAN ; 

VERIFY : BOOLEAN ; 

BUFFI : PACKED ARRAY [l..32766] OF CHAR ; 

BUFFINDEX : INTEGER ; 

I : INTEGER ; 

M ! PACKED ARRAY [0..20] OP CHAR; 

BYE : BOOLEAN ; 


PROCEDURE RCVEREADY; 

BEGIN (* PROC RCVEREADY *) 
P[l]:=CHH(10) 
Pr2l;=CHR(l3) 

P 3^=CHR(10) 

P[4]:='R' ; 


Listing 2 continued on page 4$0 
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Listing 2 continued; 


Pp. 
6 

7 

8 


9 

10 

11 

12 

13 




*CHH(13) ; 
=CHR(10) ; 


IF P - N 


THEH BYE :* FALSE 
ELSE BEGIN 

BYE := TRUE ; 


WRITELN(’ERROR-CDC FILENAME NOT FOUND-CHK DIRECTORY’) 
END 

END ; (* PROC RCVEREADY *) 


PROCEDURE LISTFILE ; 

BEGIN (* PROC LISTFILE *) 


M).0 
1 




= ’T’ 

» 'A* 

= ’P’ 

■ ’B’ 

= CHR(13) ; 
UNITWRITE(8,M,5,0,1) 
UNITWAIT(8) ; 
UNITREADf8,M,6,0,1) i 
UNITWAIT(8) ; 


0 

1 

2 

r 

3 


‘L’ ; 

= ; 

= ‘S’ ; 

'T' ; 

!= chr(13) ; 
UNITWRITE(8,M,5,0,1) ; 
UNITWAIT(8) 

END ; (* PROC LISTFILE *) 


BEGIN (* PROC RECEIVEFILE *) 

CHARMODE; 

WRITELNCFILE TRANSFER - CYBER TO MICROENGINE’) ; 

WRITELN('NOTE ; CDC PILE TO BE TRANSFERRED MUST BE PERMANENT') ; 
WRITELN ; 

WRITELNCENTER HICROENGINE FILENAME, E,G. PILENAME.TEXT’) ; 
WRITELN(’ OR ENTER "STOP" TO TERMINATE') ; 

READLN(FILENAME) ; 

IF PILEHAMEO'STOP 
THEN BEGIN 

WRITELN(’ENTER NAME UNDER WHICH THE PILE IS', 

'CATALOGED ON THE CYBER’) ; 

RBADLN(O) ; 

WRITE('DO YOU WISH THE FILE TO BE ECHOED AS IT IS’, 

• TRANSFERRED ? (Y/N) ’) ; 

UNITREAD(1 ,T,1 ,0,1) ; 

UNITWAITO ); 

WRITELN -, 

IF t[0] = 'Y' 


4B0 November 19S1 © BYTE Publicaboru tnc 

















listing 2 continued; 


THEN VERIFY 
ELSE VERIFY 
O]:='0' 

l1:='L' 

2 ;*'D' 

L5J: 


TRUE 
FALSE ; 


FOR I :*1 TO LENGTH(O) 
H[l-f5] := 0[l] ; 
m[LENGTH(0)+4];=CHR(13) 


DO 


I!=(lengthCo)+5) ; 

UNIT¥HITE(1,M,1.0,1) ; 

UNITWRITEC8,M,I,0,1) ; 

UNrTRBAD( 8 ,M,13,0,1) ; 

UNITWAIT(8) ; 

FOR l!=0 TO 12 DO N[i+1] ;= m[i] 

RCVEREADY ; 

IF BYE=TRUE 

THEN EXIT(RECEIVEFILE) 

ELSE LISTPILE ; 

USERTERM := FALSE ; 

DONE := FALSE ; 

BUPFINDEX ;= 0 ; 

WHILE (NOT DONE) AND (NOT USERTERM) DO 
BEGIN 

BUFPINDEX := BUPFINDEX + 1 ; 

UNITREAD(8,T,1,0,1 ) ; 

UNITWAITCs); 

IF ORD(Tfon - 17 THEN DONE := TRUE ; 

IF 0RD(TL0]) = 13 
THEN BEGIN 

IP VERIFY THEN WRITELN 
END 

ELSE IF 0RD(t[0]) O 10 THEN IP VERIFY THEN WRITE(t[o]) 
BUFFI[BUPFINDEXJ := t[o] ; 

IF STATRBG1.3TATPTRSTATREG[1 ] * TRUE 
THEN BEGIN 

UHITREAD(1,T,1,0,1 ) i 
UNITWAITpj ; 

IF ORD(t[oJ) = 19 THEN USERTERM TRUE 
END 

END ; 

IP NOT USERTERM 
THEN BEGIN 

M:=’NORMAL * ; 

m[ 6]:»CHR(13) i 
UNITWRITE(0,H,7,O,1 ) ; 

UNITWAIT(8) ; 

UNITREAD(8,M,9,0,1 ) ; 

UNITWAIT(8) ; 

IF ASCII*TRUE THEN ASCIIMODE ; 

WRITELN(’EOT ENCOUNTERED') ; 

REWRITE(RCVEPILE,FILENAME) ; 

FOR I := 1 TO BUPFINDEX DO 
IP 0RD(BUPPl[l])=13 
THEN WRITELN(RCVEPILE) 


Listing 2 continued on page 482 
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Listing 2 continued: 


ELSE IF'ORD(BUPPl[l]) <>10 

THEN WRITE(HCVEF1LE»BUPFUI]) ; 

CLOSE(RCVEFILB,LOCK) ; 

WRITELN ; 

WRITBLN(FILENAME,' CLOSED AND CATALOGED’) 

END 

ELSE BEGIN 

5 

UNITWRITE(8,T,1,0,1) ; 

UNITWAIT(8) ; 

UNITHEAD(8,T,15,0,1) ; 

UNIT¥AIT(8) ; 

WRITELN ; 

WRITELN ; 

WRITELNCTRANSFER TERMINATED BEFORE COMPLETION', 
• - FILE NOT CATALOGED') 

END ; 

END 

ELSE WRITELN('NO PILE TRANSFERRED') 

END ; (* PROC RBCEIVEPILE *) 


PROCEDURE TRANSMITPILE ; 

(* TRANSFER A FILE PROM THE MICROENGINE TO THE CYBER. *) 

(* TRANSFER IS PERFORMED BY CREATING A PRIMARY CYBER PILE, *) 
(* ENTERING TEXT MODE, AND TRANSMITTING THE MICHOBNGINB PII'B*) 
(* TO THE CYBER. AFTER THE FILE IS TRANSFERRED, A "BREAK ) 
(* (CNTRL-C) IS GENERATED, FOLLOWED BY A "PACK" COMMAND. *) 

(* THE TRANSFERRED M.E. FILE IS THEN THE CDC PRIMARY FILE, *) 

(* AND MUST BE SAVED IP THE USER WISHES TO RETAIN IT. *) 

(♦ IF THE TRANSFER IS TERMINATED BY A CNTRL-S, THE REST OF *) 
(* THE FILE IS READ AND BLANK LINES TRANSMITTED TO THE *) 

(* CYBER. THIS IS NECESSARY DUE TO THE TIMING CONSTRAINTS *) 

(* BETWEEN THE TWO COMPUTERS. *) 

VAR DONE : BOOLEAN ; 

Z : INTEGER ; 

X : STRING ; 

FILENAME : STRING ; 

TRANSPILE : TEXT } 

CDCPILENAME : STRING ; 

USERTERM : BOOLEAN ; 

VERIFY : BOOLEAN ; 

CH : CHAR ; 

I : INTEGER ; 

M : PACKED ARRAY [0..20] OF CHAR ; 

PROCEDURE XHITRDFILE ; 

(* THIS PROCEDURE TRANSMITS A CHARACTER FROM THE MICROENGINE *) 
(* TO THE CYBER. 

BEGIN (* PROC XHITRDFILE *) 

READ(TRANSFILE,CH) ; 

T[o] := CH ; 

IF NOT USERTERM 
THEN BEGIN 
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Listing 2 continued: 


UNITWRITE(8,T,1,0,1) ; 
UKITWAIT(8) ; 


IF VERIFY THEN WRITE(t[o]) 
END ; 

IF EOLNCTRANSFILE) 

THEN BEGIN 


IF (not USERTERM) and (VERIFY) 
THEN \fiiITELN ; 
t[o] ;= CHR(15) • 
t[i] := CHR(IO) ; 

UNITWRITE (8,T,2,0,0 i 
IINITWAIT(8) ; 

READLN(TRANSFILE) 

END ; 

IF STATREG1.STATPTRSTATREG[t] = TRUE 
THEN BEGIN 


UNITREAD(1,T,1,0,1) ; 

UNITWAIT(1) ; 

IF 0RD(t[0]) = 19 THEN USERTERM ;= TRUE 
END 


END ; (* PROG XMITRDFILE *) 


PROCEDURE REPLACEFILE ; 

BEGIN (* PROG REPLACEFILE *) 
X!-*REP'; 

FOR I ;= 0 TO (LENGTH(X)-I) DO 
Mril := X[l+l] ; 
m[3] CHR(13) ; 

UNITWRITE(8,M,4,0,1) j 
UNITWAIT(8) ; 
UNITREAD(8,M,13,0,1) j 
UNITWAIT(8) 

END ; (* PHOC REPLACEFILE *) 


BEGIN (* PROC TRANSHITFILE *) 

CHARHODE ; 

WRITELNC FILE TRANSFER - MICROENGINE TO CYBER') : 

WRITELN('ENTER NAME OP PILE TO BE TRANSMITTED FROM MICROENGINE') ; 

WRITELNCOR ENTER "STOP" TO TERMINATE') ; 

WRITELN('E.G. FILENAME.TEXT') ; 

READLN(FILENAME) ; 

IF FILENAME <> 'STOP ’ ’ 

THEN BEGIN 

RESET(TRANSFILE,FILENAME) ; 

WHITELN(FILENAME, ' OPENED') ; 

WRITELN j 

WRITELNCENTER GDC FILENAME, OR ENTER "STOP" TO TERMINATE') ; 

WRITELN('NOTE ; FILE WILL BECOME A CDC PERMANENT PILE, ', 

'OLD PRIMARY PILE WILL BE LOST') } 

READLN(CDCFILENAME) ; 

IF CDCFILENAME <> 'STOP ' 

THEN BEGIN 

WRITELN ; Listing 2 continued on page 484 
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DIGITAL DATA RECORDER 
MODELS DC-1, DC-3 

For five years now^ the CC series recorders have been 
the industry NRZ Asynchronous recorder standard. 
Now the D series sets a new standard in stability and 
reliability with its tachometer feedback LC stabilized 
motor circuit. 


• 4800 or 9600 Baud 
(3" or 6'^ per 
second) 

• 10’* Error Rate 
RS232 or TTL 
In and Out 

• RTS motor start 

• CTS Data start 

• DB 25 or special 
connector optional 

• 110/220 - 50/60 Hz 

• Wow & Flutter ± .3% 

• Speed Stability (long 
term) ± .1% 

NATIONAL MULTIPLEX 
CORPORATION 

260 Lackland Drive East 
Middlesex, New Jersey 08846 
Tel. (201) 356-9200 TWX 710-997-9530 



NorttiSlar^ 

HORIZON II COMPUTERS 


Shop around find your best price then call 

us COLLECT*we'ii match the price plus 
ship it direct to you by A 1 R 

ABSOLUTELY FREE!* 

WORRY FREE WARRANTY • This 

is our third year with North Star with a 
reputation of only the finest service (cafi 
North Star for a reference) all repairs are 
handled through our store service center. 

"CONTINENTAL U.S. ONLY 


LONG ISLAND 

COMPUTER GENERAL STORE 

103 ATLANTIC AVE LYNBROOK NEW YORK 11563 

(516)887-1500 


Listing 2 continued; 


WRITE('DO YOU WISH THE PILE TO BE ECHOED’ 
AS'IT IS TRANSPERRED ? (Y/N) ') ; 
0NITRBAD(1,T,1,0,1) J 
WRITELN j 
IP t[0] = 'Y' 

THEN VERIFY 
ELSE VERIFY 


!- TRUE 
:= PAI^E 


- 'N' 

= 'E' 
* 'W' 


ML5. 

FOR I 1 TO LEMGTH(CDCPILENAME) DO 
M[I+5] := CDCFILENAMEil] ; 
M[LENGTH(CDCPILEHAME) + 4] CHR(13) 

Z (LENGTH(CDCPILENAME))+5 ; 

UNITWRITE(8,M,Z,0,1 ) ; 

UNITWAIT(8) 

UNITREAD( 8 ,M,15,0,1) 

UNITWAIT(8) 


o' 

1 

2 

3 

4 

5 

6 

7 

8 
9 


• qi • 

'E* 

•r’ 


'B' 

•L’ 

•k* 

'B* 

•D* 

« I 

CKR(15) 5 
UNITWRITE(8,M,11,0,1) 
UNITWAIT(8) 

UNITREAD(8,M 
UNITWAIT(8) 


tio] 


_ • 

= 'E' 
- 'X' 


11 , 0 , 1 ) 


CHR(13) 


CHR(IO) ; 

UNITWRITE(8,M,5,0,1) ; 

UNITWAIT(8) ; 

UNITREAD(8,M,18,0,1 ) ; 

UNITWAIT(8) ; 

DONE ;= FALSE ; 

USERTERM := FALSE } 

WRITELN ; 

WHILE NOT EOF(TRANSFILE) DO XMITRDPILE; 
M[o] ;= CHR(13) ; 

Hfll := CHR(IO) ; 
m[2]:=CHR(3) ; 

UNITWRITE(8,H,3,0,l) ; 

UHITWAIT(8) ; 

UNITREAD(8,M,18,0,1 ) ; 

UNITWAIT(8) ; 

M[o] 'T' ; 
m[i1 ;= 'E' 5 
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Listing 2 continued: 


2 

5 
4 

5J 

6 

7 

8 


'R* 


_ < * 
s " ip * 

* ‘Y’ 

= CHR(13) ; 

= CHH(10) ; 

UNITWRITE(8,H,9,0,1) ; 

UNITWAIT(8) ; 

UHITREAD(8.M,10,0,t) ; 

UNITWAIT(8) ; 
m[0] := ’P* ; 

Mhj 'A* ; 
m[2 ;= ’C* ; 

Mbl CHR(13) ; 

UHITWRITE(8,M,4,0,t) ; 

UHIT¥AIT(8) ; 

UNITREAD(8,M, 13,0,1) ; 

UNITWAIT(8) ; 

REPLACEFILE ; 

IF NOT USBRTERW 

THEN WRITELN(’TRANSFER COMPLETE*) 

ELSE WRITELN(’TRANSFER TERMINATED BEFORE COMPLETION') 
WRITELN(CDCFILE«AME, ' IS A CDC PERMANENT FILE’) 

END 

ELSE WRITELN(’NO FILE TRANSFERRED') 

END 

ELSE WRITELN(’NO FILE TRANSFERRED’) 

END ; (* FROC TRANSMITFILE *) 


PROCEDURE PRNTHELP ; 

(* THIS PROCEDURE PRINTS OUT THE MENU OF CONTROL KEY COMMANDS. *) 

BEGIN (* PHOC PRNTHELP *) 

WHITELN : 

WRITELN ; 

WRITELNC CONTROL-E->EXIT TO UCSD SYSTEM.’) ; 

WRITELN(’ CONTROL-S->SHIFT TRANSFER MODES (N0RHAL<—>ASCIl).’) ; 

WRITELNC CONTHOL-R >RECEIVB FILES.') ; 

WRITELN(' CONTROL-T->TRAHSMIT FILES.’) ; 

WHITELN(' CONTROL-H->DISPLAY ABOVE CONTROL COMMANDS.’) ; 

WRITELN 

END ; (* PROC PRNTHELP *) 

BEGIN (* MAIN PROGRAM - TERMINAL EMULATOR *) 

PRNTHELP ; 

WRITELNC please TYPE RETURN FOR LOGIN MESSAGE IF NOT LOGGED IN.'); 

STATREG1.BVAR := TRUE ; 

STATREG8.BVAR := TRUE ; 

STATHEG1.STATHEGADDR := -1007 ; 

STATHEG8.STATREGADDH ;= -991 ; 

STATREG1.BVAR ;= FALSE ; 

STATREG8.BVAH ;= FALSE ; 

UNITCLEAR(8) ; 

UNITCLEAR(I) ; 

FOREVER TRUE ; 

WHILE FOREVER DO Listing 2 continued on page 486 
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i.isfing 2 continued.' 


BEGIN 

WHILE STATREG8.STATPTRSTATREG[1]“THUE DO 
BEGIN 

UNITREADCS.T,1,0,1) ; 

UHITWAITC8) ; 

IF 0RD(t[0]) O 10 
THEN BEGIN 

UNITWRITB(1,T,1,0,1) ; 
UNITWAITd ) 

END 

END ; 

IF STATREG1 .STATPTRSTATREG[i ]-TRlIE 
THEN BEGIN 

UNITREAD(1,T,1,0,1 ) ; 

UNITWAIT(l) ; 

SKIP := FALSE ; 

IF 0RD(t[o])=05 
THEN BEGIN 

FOREVER := FALSE ; 

SKIP := TRUE 
END ; 

IF 0RD(t[0])»18 
THEN BEGIN 

RECEIVBFILE ; 

SKIP := TRUE 
END { 

IF 0RD(t[0])=20 
THEN BEGIN 

TRANSMITFILE ; 

SKIP := TRUE 
END ; 

IF 0RD(t[0])=19 
THEN BEGIN 

CHAHMODE ; 

SKIP := TRUE 
END ; 

IF 0RD(t[0]}=O8 then PRNTHELP ; 
IF 3KIP=FALSE 
THEN BEGIN 

UNITWRITE(8,T,1,0,1 ) ; 
UNITWAIT(8) 

END 

END 


END 


END. 


Text continued from page 476 1 

pointer into a Boolean packed array. 
Since the memory address associated 
with this field has been previously set 
to the address of the status register, 
and because a pointer type is merely 
an address of a memory location, we 
now have a pointer into the in¬ 
dividual bits of the status register. 

In Emulator Mode, the status bits 
associated with the two ports are al¬ 
ternately tested. If input is detected at 
the remote port, a unitread instru- 
tion is executed to fetch the character^ 
followed by a unitwrite command to 
the console. These instructions are 
UCSD Pascal low-level intrinsics for 
accessing a peripheral device. Line¬ 
feeds {ASCII character 10) are not 
echoed. At the end of a line, the 
Cyber transmits a carriage return 
followed by a linefeed. On the Micro- 
engine a carriage return implies a 
linefeed, so the linefeed from the 
Cyber is redundant. If input is de¬ 
tected at the console port, a ''unit¬ 
read'' is initiated to fetch the charac¬ 
ter, The character is first checked to 
determine if it is one of the previously 
discussed control-key commands, in 
which case the appropriate action is 
taken. If the character is not a control 
character, the emulator assumes it is 
meant for the Cyber, and it is 
transferred to the remote port by ex¬ 
ecution of a 'unitwrite" command. 

Input to the remote port is given 
priority over input to the console port 
so that the stream from the Cyber is 
not interrupted. This is implemented 
by placing the code for testing the re¬ 
mote-port status bit in a "while" loop 
and the code for testing the console- 
port status bit in an "if" statement in 
the main program. As long as char« 
acters are being received at the 
remote port, the emulator will con¬ 
tinue to read them and echo them to 
the console. Only when there are no 
more characters detected at the 
remote port is the console-port status 
bit checked. Even then, only one 
character is accepted before the 
remote-port status bit is again tested. 
Consequently, characters entered at 
the console while information is being 
sent by the Cyber are displayed, but 
ignored. 


File transfer from the Cyber to the 
Microengine is perf ormed by the pro¬ 
cedure RECEIVEFILE. The transfer is 
implemented by generating an 

OLD, filename 

lAF command to fetch the file from 
your Cyber file space. The procedure 


then waits for a READY response 
from the Cyber. If it does not receive 
the response, the routine assumes that 
the file was not found, that is, the 
Cyber actually generated a 

filename NOT FOUND 
response. 
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In the latter case, an error message 
is printed at the console and Emulator 
Mode is resumed. You must then re¬ 
enter Receive Mode to reattempt the 
file transfer. It is because of this type 
of response by the Cyber that file 
transfers must be performed in the 
lAF NULL subsystem. The response 
made by lAF to commands differs be¬ 
tween lAF subsystems, and the file- 
transfer program was designed to ac¬ 
commodate the responses made in the 
NULL subsystem. 

If the file is successfully fetched, the 
routine generates a TAPE command, 
causing the Cyber to enter the TAPE 
subsystem under lAF. Performing the 
transfer in this subsystem is necessary 
since it is only in this mode that the 
Cyber generates an EOT (end-of-text) 
character to allow detection of trans¬ 
fer completion. The actual transfer is 
initiated by generating an lAF LIST 
command. 

The transfer is performed by 
reading the listed output from the 
Cyber, at the remote port, into a buf¬ 
fer in Microengine memory, BUFFl, 
consisting of an array of characters. 
Upon completion of the transfer, 
BUFFI is written to Microengine disk. 
It is necessary to use this intermediate 
storage because of the activity of the 
Microengine disk-drive head as a file 
is written. At certain intervals as it is 
writing, the head must position itself 
to available partitions. In doing so, it 
misses a few characters, since the 
Cyber will not withhold its transmis¬ 
sion to allow positioning of the disk 
head. This, of course, is allowed for 
when writing from Microengine 
memory to disk, and so the writing of 
the file to Microengine disk is post¬ 
poned until the file transfer is com¬ 
pleted. (Because of this use of inter¬ 
mediate storage, the size of Microen¬ 
gine memory places a limit of 32,767 
characters on the size of files received 
from the Cyber.) 

During the transfer, certain charac¬ 
ters must be noted. If you have re¬ 
quested echoing of the file to the con¬ 
sole as it is transferred, a "writeln" 
command must be generated if a car¬ 
riage return (ASCII character 13) is 
detected from the Cyber. As in 
Emulator Mode, a linefeed is redun¬ 


dant and must not be echoed to the 
screen. 

The detection of an EOT (ASCII 
character 17) indicates the completion 
of the transfer. If the transfer is ter¬ 
minated by detection of an EOT char¬ 
acter, a suitable message is written to 
the console, BUFFI is written to 
Microengine disk, the file is cataloged 
and closed, and Emulator Mode is re¬ 
sumed. 

If, during file transfer, an S is 
entered at the console keyboard, it is 
transmitted to the Cyber, causing the 
listing of the file to be terminated. A 
termination message is written to the 
console screen and Emulation Mode 
is resumed without writing BUFFl to 
Microengine disk. 

Since lAF was placed in the TAPE 
subsystem in order to enable the de¬ 
tection of an EOT mark, it must now 
be returned to the NULL subsystem. 
This is done, before returning to 
Emulator Mode, by generating a Nor¬ 
mal command to lAF. If, however, 
you have been operating in ASCII 
Mode, you will want to remain in 


that mode. To this purpose, a 
Boolean variable, ASCII, is main¬ 
tained to keep track of the character 
mode. If ASCII is true, the character- 
set mode is switched to ASCII before 
returning to Emulator Mode. 

Transmission of a file from the 
Microengine to the Cyber is per¬ 
formed by the procedure TRANS- 
MITFILE. After you are prompted for 
the name of the Microengine file to be 
transferred, the file is opened and you 
will be prompted for the name under 
which the file is to be cataloged on the 
Cyber. Keying in STOP in place of 
either file name will terminate Trans¬ 
mit Mode and resume Emulator 
Mode without initiating the transfer. 
The transfer is performed by generat¬ 
ing a 

NEW, Cyber filename 

lAF command, thus creating a new 
primary local file on the Cyber and 
listing the Microengine file to the 
Cyber. Since a new primary file is 
created, the user must take care to 
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Who Don’t Have Time to Worry!! 


iVhat makes them worry-free? 

• Crystal controUed for high 
(.002%) accuracy 

• Lithium battery backup for contin¬ 
uous clock operation (6000 hrs!!l) 

• Complete software in BASIC- 
including programs to Set and 
Read clock 

• Clock generates interrupts 
(seconds, minutes, hour) for 
foreground/background operation 
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Controller for Real Time control 
of A.C. operated lights and ap¬ 
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Versions available lor: 
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• Apple II computer 

• SciTronics RC-80 
owners 


RTC-100 $159 
RTC-A $129 
RC-80CK $109 


Send SciTronics Inc. 
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save the old primary file before enter¬ 
ing Transmit Mode. 

Before the transfer is initiated, 
BLKEDIT mode is entered in lAF by 
generating a 

TERM,BLKEDIT 

command. BLKEDIT mode is de¬ 
signed to allow multiple-line input 
from a terminal to the Cyber, rather 
than line-by-line transmission. In this 
mode, the file transmission can be 
viewed as a stream of characters in¬ 
stead of a series of lines. Thus, the 
Microengine does not have to wait 
for the Cyber to accept each line be¬ 
fore transmitting the next. 

Following the command, a 

TEXT 

lAF command is generated to allow 
the file transmitted from the Micro- 
engine to be read into the newly de¬ 
fined CYBER file. Then, the nested 
procedure XMITRDFILE performs 
the transfer. When the transfer is 
completed, BLKEDIT mode is ter¬ 
minated and Cyber filename is cata¬ 


loged on the Cyber by generation of 
TERM, TTY, and REPLACE lAF 
commands. 

In addition to the two transfer rou¬ 
tines {with nested procedures) and the 
emulator (main) routine, there are 
two other procedures; 

1. CHARMODE allows the user to 
choose the character-set mode (Nor¬ 
mal or ASCII) for file transfer. It is 
accessed by entering a Control-S 
while in Emulator Mode. 

2. PRNTHELP lists the menu of 
control commands available to the 
user in Emulator Mode. PRNTHELP 
is accessed by entering Control-A 
while in Emulator Mode. 

Limitations^ Tradeoffs, Extensions 

Our file-transfer system has been 
used extensively at data rates up to 
1200 bps (bits per second) and has 
proven successful in its intended pur¬ 
pose. The system does contain some 
limitations, however, either due to 
tradeoffs between versatility and sim¬ 
plicity or as a result of the inherent 
qualities of the machines. One such 


limitation is the constraint that all file 
transfers must be performed under 
the Cyber NULL subsystem. As 
described earlier, this is necessary 
since the program must test for cer¬ 
tain responses from the Cyber. Ori¬ 
ginally, a '1:?usy wait," in the form of 
an empty Pascal "for" loop, was used 
to halt program execution until the 
Cyber had generated its response. In 
this way, the Microengine did not 
have to wait for a specific response, 
but only had to make sure that it gave 
the Cyber sufficient time to generate 
it. Because of the variation in 
response time by the Cyber, coupled 
with the rapid processing of the 
Microengine, the range of the loop 
bounds had to be made very large to 
insure that the Cyber had completed 
its response before the Microengine 
resumed execution of the file-transfer 
program. So instead of employing the 
"busy wait," the program was 
tailored to the responses made by the 
Cyber in the NULL subsystem. This 
approach was cleaner and more effi¬ 
cient but was chosen at the cost of 
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versatility. The program can be ex¬ 
tended to accept responses made 
under other subsystems as well, but 
this would lengthen the program size 
considerably. 

Another such limitation is the re¬ 
striction on the size of files trans¬ 
ferred from the Cyber to Microengine 
disk, due to the use of a memory buf¬ 
fer. A large file can be transferred by 
dividing it into smaller files on the 
Cyber, transmitting the files sepa¬ 
rately and merging them at the 
Microengine. If more memory is 
available, the buffer size can be in¬ 
creased to allow the transfer of large 
files. 

The file-transfer system might also 
be extended to allow the transfer of 
object-code files. Due to the incom¬ 
patibility of binary codes on the two 
machines, a remapping of the codes 
would be required for file transfers in 
both directions. Again, this enhance¬ 
ment would considerably increase the 
size of the transfer program. 

When we designed the file-transfer 
system, we intended it to be adapted, 
with minimal modification, to other 
microcomputers and minicomputers. 
The program was also designed for 
eventual use as a skeleton of a file- 
transfer system for a network of com¬ 
puters in the Department of Com¬ 
puter Science at Colorado State 
University. 

At present, the system has been 
adapted to an Altair 8800 and an 
Inter tec Super Brain, The primary 
modification made to the program, in 
order to adapt it to the Altair, was in 
the emulator section. In the Microen¬ 
gine, the serial-port status registers 
are memory-mapped and can be 
tested using the Pascal record con¬ 
struct presented earlier. The ports on 
the Altair cannot be tested in this 
manner. The UCSD Pascal system 
allows assembly-language linking to 
Pascal programs, however, and so 
the adaptation to the Altair was made 
possible by the addition of two as¬ 
sembly-language functions, one to 
test the port to the Cyber and one to 
test the port connected to the system 
console, (The listing of modifications 
to the file-transfer-system program 
can be obtained from the authors,) ■ 
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Ada, An Introduction, 

Ada Reference Manual, 
Henry Ledgard. New York: 
Springer-Verlag, 1981; 26.5 
by 18.75 cm, 373 pages, soft- 
cover, ISBN 0387-90568-5, 
$12.95. 

Apple BASIC for Business, 

For the Apple 11, Alan J 
Parker and John F Stewart, 
Reston VA: Reston Publish¬ 
ing, 1981; 17.5 by 23.5 cm, 

301 pages, softcover, ISBN 
0-8359-0226-1, $14.95; hard¬ 
cover, ISBN 0-8359-0228-5, 
$17.95. 

Beyond COBOL, Gary D 
Brown. New York: John 
Wiley & Sons, 1981; 15.5 by 

23.5 cm, 200 pages, hard¬ 
cover, ISBN 0-471-09030-1, 
$17.50. 

Compufer Peripherals, 
Barry Wilkinson and David 
Horrocks, New York: Crane 
Russak & Company, 1981; 

15.5 by 23.5 cm, 310 pages, 
softcover, ISBN 0-340- 
32652-3, $19,75. 

Data Processing with 
Applications, 2nd ed, Robert 
1 Condon. Reston VA: Res¬ 
ton Publishing Company, 
1981; 15.5 by 23.5 cm, 477 
pages, hardcover, ISBN 
0-8359-1254-X, $16.95. 

Digital Circuits and Sys¬ 
tems, Richard L Castellucis. 
Reston VA: Reston Publish¬ 
ing Company, 1981; 16 by 

23.5 cm, 332 pages, hard¬ 
cover, ISBN 0-8359-1297-3, 
$16.95. 

Executive Computing, 
How to Get It Done on Your 
Own, John M Nevison. 
Reading MA: Addison-Wes- | 
ley, 1981; 16 by 23.5 cm, 319 
pages, softcover, ISBN 0-201- 
05248-2, $8.95. 

50 Programs in Basic for 
the Home, School & Office, 
Jim Cole. Woodsboro MD; 
ARCsoft Publishers, 1981; 14 
by 21.5 cm, 80 pages, soft- 
cover, ISBN 0-86668-002-0, 
$9.95. 

Finite Elements, An Intro¬ 
duction, Volume I, Eric 
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Becker, Graham F Carey, and 
J Tinsley Oden. Englewood 
Cliffs NJ: Prentice-Hall, 
1981; 15.5 by 23.5 cm, 258 
pages, hardcover, ISBN 0-13- 
317057-8, $24.95. 

Flight Deck Uses for the 
HP-41C, Volume I, Melvin N 
Peterson. San Francisco CA: 
MNP Star Enterprises, 1981; 

13.5 by 21.5 cm, 59 pages, 
softcover, ISBN 0-9388d0- 
01 - 2 , $ 12 . 

The Hexadecimal Chroni¬ 
cles, Don Lancaster. In¬ 
dianapolis IN: Howard W 
Sams & Company, 1981; 21.5 
by 28 cm, 377 pages, soft- 
cover, ISBN 0-672-21802-X, 
$17.95. 

Hotn fo Get Started with 
CP/M, Carl Townsend. Bea¬ 
verton OR: dilithium Press, 
1981; 14 by 22 cm, 127 pages, 
softcover, ISBN 0-918398- 
32-0, $9.95. 

Introduction to Computers 
and Information Processing, 
Language Edition, Don 
Cassel and Martin Jackson. 
Reston VA: Reston Publish¬ 
ing Company, 1981; 18 by 24 
cm, 472 pages, hardcover, 
ISBN 0-8359-315D-1, $19.95. 

An Introduction to Com¬ 
puter Programming and Data 
Structures Using MACRO-11, 
Harry R Lewis. Reston VAr 
Reston Publishing Company, 
1981; 18.5 by 24 cm, 241 
pages, hardcover, ISBN 0- 
83S9-3143-9, $18.95. 

Jewels of Formal Language 
Theory, Arto Salomaa. 
Rockville MD: Computer 
Science Press, 1981; 16 by 

23.5 cm, 144 pages, hard¬ 
cover, ISBN 0-914894-69-2, 
$24.95. 

Knowledge and the Flow of 
Information, Fred I Dretske. 
Cambridge MA; The MIT 
Press, 1981; 16 by 24 cm, 273 
pages, hardcover, ISBN 0- 
262-04063“8, $18.50. 

Microcomputer Poioer 
Series, Data Management 
Techniques, John P Grillo 
and J D Robertson. Dubuque 
LA: Wm C Brown Company 
Publishers, 1981; 21.5 by 28 
cm, 208 pages, softcover. 
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Books Received. 

ISBN 0-697-09954-7, $16.95. 

Power 

Series, Guide to System Ap¬ 
plications. Same as above; 
288 pages, softcover, ISBN 
0-697-09952--0, $17.95, 

Microcomputer Power 
Series, Introduction to 
Graphics. Same as above; 
144 pages, softcover, ISBN 
0-697-09953-9, $15.95. 

Microcomputer Power 
Series, Techniques of BASIC. 
Same as above; 272 pages, 
softcover, ISBN 0-697-09951-2, 
$18.95. 

Microsystems 'SI, Proceed¬ 
ings of the 4th Annual Con¬ 
ference (London, March 
11-13, 1981). Westbury 

House, division of IPC 
Science and Technology 
Press (FOB 63, Bury Street, 
Guilford, Surrey, England, 
GU2 5BH), 1981; 16.5 by 23,5 
cm, 124 pages, softcover, 
ISBN 0-86103-046-X, £12.50. 

Osborne 16-Bit Micropro¬ 
cessor Handbook, Adam 
Osborne, Gerry Kane, 
Berkeley CA: Osborne/ 
McGraw-Hill, 1981; 18 by 23 
cm, 771 pages, softcover, 
ISBN 0-93198S-42-X, $19.95. 

Pascal Programs for Scien¬ 
tists and Engineers, Alan R 
Miller. Berkeley CA: Sybex, 
1901; 18 by 23 cm, 374 pages, 
softcover, ISBN 0-89588- 
058-X, $16.95, 

Representations, Philo¬ 
sophical Essays on the Foun¬ 
dations of Cognitive Science, 
Jerry A Foder. Cambridge 
MA: The MIT Press, 1981; 16 
by 24 cm, 343 pages, hard¬ 
cover, ISBN 0-262-06079-5, 
$ 20 . 

67 Ready-To-Run Pro¬ 
grams in BASIC: Graphics, 
Home & Business, Education, 


Games, WiBiam Scott Wat¬ 
son, Blue Ridge Summit PA: 
Tab Books, 1961; 13.5 by 21 
cm, 182 pa ges, softcover, 
ISBN 0-8306-1195-9, $6.95; 
hardcover, ISBN 0-8306- 
9660-1, $12.95. 

Socto/D^^icfll Methods & 
Research, Volume 9, Number 
4, edited by David R Heise. 
Beverly Hills CA: Sage Publi¬ 
cations, 1981; 13.5 by 21.5 
cm, 141 pages, softcover, 
ISSN 0049-1241, $5.50. 

S tru c tu red Requ i remen ts 
Definition, Ken Orr. Topeka 
KS: Ken Onr and Associates, 
1981; 15 by 23 cm, 235 pages, 
softcover, ISBN 0-9605884- 
0-X, $25. 

Taming Your Computer, A 
Guide for Business and Pro¬ 
fessional People, Jerome 
Kanter. Englewood Cliffs NJ: 
Prentice-HaU, 1981; 18.5 by 
24 cm, 246 pages, hardcover, 
ISBN 0-13-884403-8, $17.95; 
softcover, ISBN 0-13^884395- 
3, $8.95. 

Telecomrnunications Man¬ 
agement for Business and 
Government, 2nd ed. Larry 
A Arredondo, edited by 
Harry Newton. New York; 
Telecom Library, 1981; 21,5 
by 28 cm, 270 pages, soft- | 
cover, ISBN 0-936640-07-4, 
$30, 

32 BASIC Porgrams for the 
Apple Computer, Tom Rugg 
and Phil Feldman. Beaverton 
OR: dilithium Press, 1901; 
13.5 by 21 cm, 284 pages, 
softcover, ISBN 0-918398- 
34-7, $17.95. 

The Year of the Robot, 
Wayne Chen. Beaverton OR: 
dijithium Press, 1981; 13.5 by 
21 cm, 182 pages, softcover, 
ISBN 0-918398-50-9, S7.95.a 


This is a list of books received at BYTE Publications during this 
past month. Although the list is not meant to be exhaustive, its 
purpose fs to acquaint BYTE readers with recently published titles 
In computer science and related fields. We regret that we cannot 
review or comment on all the books we receive; instead, this list Is 
meant to be a monthly acknowiedgmeni of these books and the 
publishers who sent them. 
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Information Hiding in Pascal 

Packages and Pointers 


Michael B Feldman 

Department of Electrical Engineering and Computer Science 
The George Washington University 
Washington DC 20052 


Information hiding is the principle ttiat allows pro¬ 
grams written at a high level to be insulated from messy 
low-level details. This principle fosters program reliabili¬ 
ty for hvo related reasons: 

• Since low-Ievel details are relegated to lower-level pro¬ 
grams (procedures, functions, macroinstructions, etc), 
they can, in principle, be coded once, instead of once per 
program. Thus, the detailed code need be debugged only 
once. Moreover, the calling programs cannot disturb 
them because they cannot gain access to these details. 
•High-level programs, being insulated from low-level 
details, can be written more cleanly, making them easier 
to maintain. Since higher-level programmers know that 
lower-level details have already been debugged, they can 
concentrate on their assigned task—writing the higher- 
level material. 

Information hiding is equally valid for single- and 
multi-programmer tasks. It is dear that even a single pro¬ 
grammer can benefit from writing low-level code only 
once. 

What 1$ a Package? 

One important application of the information-hiding 
principle is in the definition, in some programming 
language, of new data types not already supported. 
Pascal, for example, does not support complex 
numbers—at least in the standard language. A package, 
also called a class or data abstraction, is an encapsulation 
of a new data type, together with a set of primitive func¬ 
tions or procedures that handles the details of creating in¬ 
stances of the new type and performing operations on it. 

To continue with our example of complex numbers, a 
complex-number package generally contains the follow¬ 
ing parts: 

• a definition of complex data as consisting of a real part 
and an imaginary part 


• a method to be used by higher-level programs in 
creating new complex data, given two integers or real 
numbers to serve as the real and imaginary components 
•a set of operations on complex numbers so higher-level 
programs can do arithmetic on complex numbers without 
needing access to the details of what complex numbers 
look like internally 

Such a set of operations should ordinarily be minimal 
(without redundant operations) and complete (ie; calling 
routines don't need any additional operations to do 
everything required). For complex numbers, we would 
need sum, difference, product, quotient, and absolute 
value or magnitude operations, plus some comparison 
operations, such as equals, less than, greater than, etc. 
The general idea is that this extended data type ''comes 
with" the same general level of support offered by the 
base language for integers and real numbers. 

Ideally, a package should be defined by two pieces: a 
functional specification of the type and its operations, 
which gives a list of the legal operations and a description 
of what each operation does (not how), and a group of 
programs implementing the operations and responsible 
for handling the messy lower-level details. 

Jean Ichbiah, developer of the new Ada language, ex¬ 
plains the package idea by referring to a wrist- 
watch—say, one of the new digital ones with many 
features. The owner's guide describes the watch's 
features, explaining what each button does (time, date, 
light, set alarm, and so on). The user receives a warranty 
from the manufacturer that the watch will perform as 
advertised. It is not necessary to know anything about 
how the watch works to use it effectively. Furthermore, 
the manufacturer would probably refuse to honor the 
warranty on a watch whose internal circuits have been 
tampered with. So, the internal parts of a watch are—we 
hope—packaged to discourage tampering. Indeed, more 
complex equipment is often packaged with a lock or seal. 
This way, only an authorized technician can get inside. 
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or an attempt by a user to get in will be obvious and void 
the warranty, 

Ichbiah asserts that software producers are going to be 
called upon more and more to guarantee their products. 
However, it will be difficult to give an effective warranty 
on products whose reliability has not been proven (at 
least to our own satisfaction; recalls occur in many in¬ 
dustries), More important, it is difficult to guarantee a 
product whose internal parts can be tampered with by a 
user. Packages, then, are a way to foster wairant- 
ableness. 

There are several programming languages that support 
variations on the package theme. The language 
SIMULA67, used more in Europe than in the United 
States, provides a similar concept called class; experimen¬ 
tal languages such as Concurrent Pascal, CLU, and 
Alphard support the idea in one form or another, and 
Ada emphasizes packages by that name as an important 
principle of modular design. Standard Pascal does not 
support packages as such; let us examine how we can im¬ 
plement their principle in Pascal, 

Packages in Standard Pascal 

A package should consist of a functional specifica¬ 
tion—ideally recognized by the compiler—and an im¬ 
plementation module, Pascal has no facility for 
separating the specification part from the implementation 
part. Therefore, we write the specification part, in an ap¬ 


STOP! 



Did you remember to remove 
your Priority One insert? If not 
please turn back to page 64 and 
tear it out. 


propriate style, as a block comment. 

Also implicit in the notion of a package is the fact that 
we can physically isolate the package from other 
packages and calling programs. Unfortunately, Pascal is 
not much help here, since neither a compile-dme facility 
for copying separate pieces of source text into a source 
file nor a facility for separate compilation of packages is 
supported. Many implementations of Pascal provide one 
or both of these, but this discussion is limited to the 
possibilides of the standard language. 

Another limitation of Pascal is that all type definitions 
must appear in one group following a "'type" keyword, 
and these must appear before all code for functions and 
procedures. This hinders the ability to group a type 
definition with all its operations, another type to be 
grouped with its operations, and so on. Once again, there 
are some implementation-dependent relaxations of this 
rule. 

A Pascal Complex-Nttmber Package 

To summarize the previous sections, Pascal does not 
permit the direct production of packages because of its 
lack of separate compilation facilides and its rigid syntax 
for defining new types. With some good programming- 
style conventions, however, and perhaps a bit of manual 
preprocessing of the source code, a fairly good approx¬ 
imation can be achieved. 

How shall we implement a complex-number packaged 
Let us define a Pascal type called COMPLEX as a record 
with real and imaginary components: 

type COMPLEX = 
record REALP ART: real; 

IMAGPART: real 

end; 

We could then declare variables of type COMPLEX: 

var A, B, C, D, E, F: COMPLEX; 
and set A, B, and C as follows: 

A, REALPART := 1,5; A.IMAGPART := -3.7; 

B, REALPART:= 2,0; B.IMAGPART := -5,1; 

C, REALPART := 0,0; C.IMAGPART 4.T 

How shall we do arithmetic on complex numbers? Sup¬ 
pose we defined a procedure: 

procedure CADD(Cl, C2: COMPLEX; var 
RESULT: COMPLEX) 

The complex sum RESULT is a complex number that 
gives: 

RESULT,REALPART : = Cl.REALPART + 
C2,REALPART; 

RESULT,IMAGPART := Cl,IMAGPART + 
C2,1MAGPART 
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Writing this procedure would be quite straightforward, 
and we could do the equivalent of saying D = A + Bhy 
writing: 


CADD(A3.D) 

Things start looking messier when we try to emulate a 
more complicated expression like D = A B C. We 
would then have to write something Uke: 

CADD{A,B,E); CADD{C,E,D) 

As the expression gets longer, we need more separate 
calls to the CADD procedure, each doing only a single 
operation. It would be better if we could write an expres- 
siorif as we would if we were dealing with integers or real 
numbers. In other words, can we turn CADD into a func¬ 
tion, then write: 

D := CADD(A, CADD(B,C)) 

which is much cleaner {especially in longer expressions)? 

Writing functions to do this operation, and others like 
difference, product, quotient, etc, would be easy if our 
Pascal functions looked like- 

function CADD (Cl, C2 : COMPLEX) : COMPLEX 

that is, if functions could return complex numbers as 
value. Pascal sets up an obstacle here: functions can 
return only scalar types, and COMPLEX is a structured 
type, a record. What can we do? 

Enter the Pointer 

What is a pointer? It is an abstraction of the idea '"the 
data at the address: ..." Pointers exist in many program¬ 
ming languages, notably PL/1. A pointer in Pascal is 
written in publication language as t. Since many im¬ 
plementations use the symbol @ instead, we shall use it 
as well. 

In Pascal, you can declare a variable to be a pointer: 
var P: ©INTEGER 

which is read "P is a pointer to an integer.'' Pascal, differ¬ 
ing from PL/1, for example, requires not only a declara¬ 
tion of all pointers, but also a declaration of the type of 
thing pointed to. This is a protection against using 
pointers indiscriminately to point to different things at 
different times and is a reflection of the Pascal "strong- 
typing" philosophy. P@ is read "the thing pointed to by 
P." 

Pointers must be used with care* In fact, it is often said 
that "pointers are to data what GOTOs are to program 
code." But in appropriate situations, pointers in Pascal 
are extremely useful, 

Pascal textbooks illustrate pointers as a way to link 
nodes in a list or tree structure, and many of you are 
familiar with this application. What is not usually 
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discussed in the texts is, first, that pointers don't have to 
be used as that kind of link, and second, that pointers are 
scalar types, and thus may be returned as function 
values. 

Listing 1: Pascal programming examples (see the text for 
details). 

(la) 

type COMPNUM = 
record 

REALP ART, IMAGPART: real 

endr 

COMPLEX = @COMPNUM 


(lb) 

function MAKECOMP (R,h real): COMPLEX: 
var P: COMPLEX; 
begin NEW (P); 

P@.REALPART := R; P;. IMAGPART : = I; 
MAKECOMP : = P 

end; 


<lc} 

function RE( C: COMPLEX): real; 

begin RE : = C^.REALPART end; 
function IM( C: COMPLEX): real; 
begin IM := C@JMAGPAHT end; 


(Id) 

function CSUM ( X,T ; COMPLEX); COMPLEX: 
begin 

CSUM : ^ MAKECOMP (RE(X) + RE(Y), IM(X) + IM(Y)) 

end; 


(le) 

function CEQUALS ( X,Y: COMPLEX ): Boolean; 
begin 

CEQUALS : = RE(X) = RECY) & 1M(X) = IM(Y) 

end; 


(If) 

type COMPNUM = 
record 

REALP ART, IMAGPART: real; 
TEMPORARY: Boolean 

end; 


(Ig) 

function MAKECOMP (R, I: real): COMPLEX; 
var P; COMPLEX; 
begin NEWCP); 

P@.REALPAHT := R; 
P@JMAGPART I; 

P@ .TEMPORARY: = TRUE; 
MAKECOMP := P 

end; 


We can use pointers advantageously in creating our 
package for complex numbers. Instead of using the type 
COMPLEX to name our complex-number record, let us 
rename that record COMPNUM and use COMPLEX to 
refer to a pointer to a COMPNUM, as shown in listing 
la. Declaring variables as in; 

var A, B, C, D, E, F : COMPLEX 

does not create six records—only six pointers. The 
records come into being later. 

We can give a calling program an easy way to create a 
complex number by noticing that the Pascal predeclared 
function NEW can be used to create instances of a type at 
execution time, A call such as NEW(PL where P is a 
pointer to some type, creates space for an instance of that 
type, returning the location of the new instance in P, We 
can now write a Pascal function MAKECOMP, as in 
listing lb, 

MAKECOMP creates a new complex number with real 
and imaginary parts and returns a pointer to that new 
number as its value, A user can then write: 

A ;= MAKECOMP{2.0,-5,5) 

and, assuming that A is of type COMPLEX, never realize 
what is going on at the lower level. 

We can further insulate the user from the ^'dot" nota¬ 
tion of Pascal records and any concern with pointers by 
writing two functions that access the real and imaginary 
components (see listing Ic). Given that Y is of type real, 
Y RE(A) looks much like the corresponding notation 
from mathematics. 

At this point, we can start writing other functions to do 
complex arithmetic. All such functions can now be writ¬ 
ten with arguments and return values of type COMPLEX, 
and no further reference must ever be made to lower-level 
implementation details. For example, see the code for 
CSUM in listing Id. A function to determine if two com¬ 
plex numbers are equal might be written as in listing le. 

Giving Back the Memory 
This would all work very well, except for one problem. 
If we were to write the complex-expression equivalent of: 

E = (A X B) + (C X D) 

IE: CSUM(CPROD(A,B),CPROD(C,D))] 

our scheme would call NEW to get space for the tem¬ 
porary results CPROD{A,B) and CPROD(C,D), as well 
as for the final sum of the two. What happens to the two 
temporary records we created? 

They remain allocated and will not be reused. Con¬ 
tinual use of expressions like this will allocate temporary 
space that will not be recovered. Eventually, our pro¬ 
gram will run out of dynamic-memory space (usually 
called heap space) and ''bomb/' even though we're not 
actually using all that space. 
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(Ih) 

procedure CASSIGN (var Cl, C2: COMPLEX); 

begin 

if Cl <> nil then DISPOSE(Cl); 

(* if Cl already points to something *) 
Cl ^ = MAKECOMPCRE(C2), IM(C2)); 
Cl@.TEMPORAHY := FALSE 

end; 

procedure CRELEASE (Cl: COMPLEX): 
begin 

If Cl@TEMPORARY then DISPOSE(CI) 

end; 


(li) 

function CSUM(X,Y: COMPLEX): COMPLEX; 

begin 

CSUM := MAKECOMP{RE(X) + RE{Y), IM{X) + IM(Y)); 

CRELEASE(X); CRELEASE{Y) 

end; 

Pascal, in most reasonable implementations, has a 
built-in function DISPOSE(P) that, given a pointer P, 
returns whatever is pointed to by P to the heap. It's the 
inverse of NEW, The problem is for our system to be able 
to discern whether a given complex is temporary, as in 
the intermediate expressions above, or permanent, like 
A, B, C, D, and E, 

One way to do this is to add to each record a Boolean 
field TEMPORARY that is set to TRUE by 


MAKECOMP, This changes the declaration of COMP- 
NUM to that shown in listing If, It also changes the 
MAKECOMP function to that shown in listing Ig, Two 
questions remain: how to designate permanent complex 
numbers, and how to DISPOSE of temporary ones. 

The first question is answered by noticing that the only 
time we need a permanent complex number is when we 
are assigning it to a declared variable. To do this, we 
write a procedure CASSIGN(C1, C2), which copies C2 
into Cl, replacing the assignment {: —) operation and 
setting TEMPORARY to false. 

To dispose of temporary structures, we can write a 
procedure CRELEASE(C) that calls DISPOSE if C is tem¬ 
porary. We have to call CRELEASE in each of our 
arithmetic functions so input arguments to these func¬ 
tions can be given back, if temporary. The CASSIGN 
and CRELEASE procedures are seen in listing Ih, 

This may be messy. But since Pascal will not "collect 
the garbage" automatically, it's about the only way to 
reclaim the storage. As an example of where to use 
CRELEASE, consider the revised CSUM in listing li, A 
typical assignment statement might be: 

CASSIGNCA, CSUM(B, CPROD(C,D})) 

which is equivalent toA = B + CXD, 

We could go on and on, but you can fill in further 
details. We can summarize by reiterating that choice of a 
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" Ul" CALL (ai4) 23«-a2d4 for IMMEDIATE ACTION 

* Trademark of Apple Computer, Inc. 



• Save* time by eliminating manual calculation a, 
n * Is easy to use because the manuals and software are complete and well 
written. 

A * Save* money by adding convenience and utility to older Instruments, 
b * Has a great memory to store and organize ex pari mental data. 

A • is ver*etlle;lt works with many different trhstrumente. 

B * Is more accurate than a meter or chart recording. 

• is fully supportad by a dedicted team of scientists. 

GREAT PRICE/PERFORMANCE- . The ADALAB Add-on Package with Inter¬ 
face card, cables, self-test module, QUIQKI/oTM ft ware and manuals Is 
avallabie today for ONLY $495. 

Put a com plate, reliable computer «y*t*m in your laboratory FOR ONLY 
$3295,. Including a 48K APPLE II+" computer, disk drive, graphica/texi printer, 
video monitor and ADALAB Add-on Package. 

Sand for FREE hardware and software brochures or enclose $10 for com¬ 
plete manuals. For faatsst service, call in your ViSA/Maater Card order NOW. 
Dsaler Inquiries Invltedl •i,ade™rteo(Ap|,l= Computer, Ipc. 

■fffi* interactive microware, INC. 

lull PuO, Bok 771 , Dept. B State CoRaga, PA 15 B 01 




CALL (814) 238-8294 for IMMEDIATE ACTION 


Circle 203 on inquiry card. 


Circle 204 on Inquiry card. 
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good implementation strategy (pointers and records) and 
the right low-level primitive functions (MAKECOMP, 
RE, IM) has given us a healthy level of insulation for 
higher-level programs from messy details. Even fun¬ 
damental operations like sum and equals can be written 
using the notations of the application area, rather than 
the esoterica of the programming language. 

An objection could be made that we are paying a price 
in run-time efficiency by insisting on all these levels of in¬ 
sulation, each imposing either a subprogram call (and its 
overhead) or an indirect (pointer) reference (also with an 
associated overhead). There is no doubt that a price 
measured in machine performance is exacted here. We 
counter by pointing out that almost any device used in 
programming to increase people efficiency (and this in¬ 
cludes high-level languages) takes its toll in reduced 
machine performance. In today's world of fast and inex¬ 
pensive hardware, it's a price worth paying. 

The Specification Part 

The routines shown previously constitute part of what 
is usually called the package fcody, namely, the 
implementing code for all the routines. Ideally, we should 
be able to write a section giving only functional specifica¬ 
tions, and this would be the only part visible to a user or 
calling program. 


Listing 2: The specification part of a package that states the 
complex-number data type. It is included in the Pascal program 
as a comment and explains what the attributes of the package 
are. but not necessarily how they work. 


(• package CompIexNumbers 
type COMPLEX 

function MAKECOMP ( R,I: real) 


details private 
: COMPLEX; 


function RE { C : COMPLEX ) : real; 

function IM ( C : COMPLEX ) i real; 

function CSUM ( X,Y : COMPLEX ) : COMPLEX 

function CDIFF ( X,Y : COMPLEX ) : COMPLEX 

function CPROD ( XJ : COMPLEX ) : COMPLEX 

function CQUOT ( X,Y : COMPLEX ) : COMPLEX 

function CEQUALS ( X,Y : COMPLEX ) r Boolean; 

function CLESSEQ ( X.Y : COMPLEX ) : Boolean; 

function CGTREQ ( X.Y : COMPLEX J r Boolean; 


...and possibly some complex I/O routines. *) 


Listing 3: A complex-number package written for the Pascal- 
like language Ada, 

function (x,y; complex) return complex is 
R.I: float; 
begin 

R := RE(x)*RE(y) - IMCx)*IMCy); 

I: = RE(x)*IM(y) + IM(x)*RECy); 
return (RJ); 

end; 

function (x: float; y: complex) return complex is 
TEMP : complex; 
begin 

TEMP : = (x • RECy), x * IM{y)); 
return TEMP; 

end; 


Since Pascal has no facility for separating these two im¬ 
portant sections, we shall write the specification part as a 
block comment. A specification part for complex 
numbers is shown in listing 2, 

Operator Overloading 

In writing our complex-number package in Pascal, we 
were forced to use prefix-function notation (ie: 
CSUM(X,Y), and so on). Ideally, a higher-level program 
should be able to write X + Y when X + Y is meant, 
and the compiler should be able to invoke the addition 
routine appropriate to the declared types of X and Y. 
Suppose, for example, that X and Y were vectors of in¬ 
tegers. If we had written a routine to add two vectors, 
there ought to be some way to inform the compiler that 
vector addition is what is meant by X -h Y if X and Y are 
declared as vectors. In other words, instead of calling our 
complex-addition routine CSUM, we should be able to 
call it -h, and let the compiler determine when its use is 
appropriate. 

To give an example of how this can be done in Ada, 
here are two functions, both called *, to do complex 
multiplication and multiplication of a complex by a real 
scalar (see listing 3). 

The two most important parts of this example are the 
two additional operators named *—the compiler can tell 
which one is meant, in an expression, by the types of the 
operands—and the fact that in Ada, unlike Pascal, struc¬ 
tures can be returned as function values. The pointer 
scheme used in this article is thus unnecessary in Ada. 

This technique of adding power to an arithmetic opera¬ 
tion, extending its range to cover new data types, is 
known as operator overloading. Several experimental 
languages have supported overloading; SNOBOL4 is a 
major language in the "real world" that has supported it 
for more than ten years. But no widely used procedural 
language permits operator overloading. As the Ada 
language comes into wide use, many people will discover 
and appreciate its overloading facility, as well as other 
niceties that make packages easy to do.B 
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System Notes 


A Voice for the Apple II 
Without Extra Hardware 


Robert A Payne 
7437 Arizona Ave 
Los Angles CA 90045 


With an Apple 11 computer and a 
standard cassette-tape player, I have 
been able to store human voices in 
digital form and recall them later with 
relatively good fidelity. In fact, my 
48 K-byte Apple computer can store 
up to three minutes of digital voice 
data without additional hardware or 
disk storage. 

My experiments in this area began 
after reading other articles concerning 
the application of home computers to 
voice recording (see reference). These 
prompted me to try simple hardware 
additions to a standard Apple com¬ 
puter and to experiment with various 
low-priced A/D (analog-to-digital) 
converters that were readOy available 
from local electronics supply houses. 

The problems I encountered fell 
into three general categories: first, 
most inexpensive A/D converters will 
not operate in the range of 10,000 to 
12,000 samples per second. This is the 
minimum rate acceptable for rea¬ 
sonable word reproduction. Second, 
at higher sample rates the computer 
memory required to store the digital 
data exceeds the memory of the 
Apple computer after only a few 
seconds of actual operation. And 
finally, the hardware I was adding to 
the computer tended to be cumber¬ 
some and of relatively low quality. I 
would have to overcome each of 
these problems before I could store 
voices in my computer. 

Recording the Voice 

The idea for recording voice 
without additional hardware came 
from looking at commercially 
available software that digitizes voice 


input to the Apple computer from a 
standard cassette-tape recorder 
through the cassette-input port. It is 
possible to monitor zero crossings of 
any analog signal, including voice, 
simply by making a recording of the 
signal on a cassette tape, then plug¬ 
ging the recorder into the Apple 
cassette-input port and playing the 
tape back while monitoring memory 
location C060 (hexadecimal), bit 7 
(cassette input). Above a certain level 
of input signal, the cassette input will 
read high; below this level it will read 
low. The level of this transition is 
called the threshold. 

If voice is thought of as being a 
simple sinusoidal function, it is 
readily apparent that each time the 
signal crosses the threshold, the state 
of the cassette-input bit changes. A 
history of these changes contains all 
of the frequency characteristics of the 
original analog input, assuming two 
threshold crossings per cycle. Since 
this method of data gathering really 
amounts to a 1-bit A/D conversion, 
amplitude information is not present 
and the stored voice will be repro¬ 
duced at a constant volume depend¬ 
ing on the hardware used for the 
actual playback. 

It should also be noted at this time 
that the sampling rate must meet the 
Nyquist criteria. That is, the rate at 
which the cassette-input port is read 
must be equal to at least twice the fre¬ 
quency of the highest voice harmonic 
that we wish to store. 

The ideal cassette recorder should 
have a volume and a tone control so 
that the user can input the correct 
amplitude and control the frequency 


range to reproduce a given voice with 
minimal noise and to cause the mid¬ 
point of the input signal's peak-to- 
peak amplitude to be set at the point 
where the Apple threshold {'V to "1" 
transition) occurs. The quality of 
speech recorded will vary drama¬ 
tically with changes in these 
parameters, and each individual will 
have to find the correct settings by ex¬ 
perimentation. For my own voice and 
cassette recorder, I use relatively low 
volume settings with the tone control 
adjusted to its highest frequency. 

Data Compression 

At this point, by using the cassette 
input for data, I had solved the prob¬ 
lems of not being able to find inex¬ 
pensive A/D converters that could 
sample at a fast enough rate to record 
voice and of having to add wires and 
power supplies to my Apple com¬ 
puter, However, once 1 learned how 
to record voice and store it in 
memory, 1 found that about twenty 
seconds of data were all I could han¬ 
dle. This was the result of packing 8 
bits of A/D data into each memory 
location. 

On close inspection 1 found that the 
data that had been stored did not 
always change from sample to sam¬ 
ple. This was true when low-fre- 
quency signals were being input and 
also during the times when no input 
was being sensed at the cassette-input 
port {eg- when the speaker stops to 
breathe, or at the beginning of a re¬ 
cording before the speaker has started 
talking). Since the data fluctuations 
had this characteristic, I decided to 
store data such that the first bit of 
each memory location represented 
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the status of the A/D input and the 
next 7 bits represented a counter in¬ 
dicating the number of samples col¬ 
lected while that input remained un¬ 
changed. If the counter overflowed 
the alloted 7 bits, the same A/D bit 
would be stored in the next memory 
location with a new counter value. 

Listing 1 is written in 6502 machine 
language and should load voice data 
into any Apple computer with 48 K 
bytes of memory* For machines with 
less memory, the operands in state¬ 
ments 849 and 810 (hexadecimal) can 
be changed to a smaller hexadecimal 
number representing the most-sig¬ 
nificant byte of the upper limit of 
memory* 

At this point I had a computer 
memory full of A/D data that con¬ 
tained enough samples to reproduce 
between one and three minutes of 
reasonably understandable human 
voice* The exact time of playback is a 


function of voice pitch and the setting 
of the inputs on the tape recorder. 
Also, certain sounds such as ''sssss" 
tend to cause a great deal of change in 
the A/D data relative to the sampling 
rate and will therefore give less voice 
recording time for a given amount of 
memory. 

Although it is difficult to analyze 
the efficiency of this new A/D pack¬ 
ing technique by data inspection, I 
assume that it is five to sb« times more 
efficient than the method of packing 8 
bits per word, I base this conclusion 
on the improvement in time for a 
given memory size* Reproducing the 
voice data for playback was the next 
logical experimental step. 

Reproducing the Voice 

The Apple computer has an on¬ 
board speaker that can be toggled by 
a read or a write to memory location 


C030 (hexadecimal). The software 
shown in listing 2 will unpack the 
stored A/D data and toggle the 
speaker each time that the data 
counter reaches zero and the A/D bit 
changes state* This amounts to pro¬ 
ducing a ''click'' on the output 
speaker each time the original input 
voice signal had a zero crossing. 

It may be hard to imagine how 
these clicks can reconstruct the 
human voice since they have no tones 
or amplitudes related to the original 
voice input* Try not to think about 
the individual clicks; instead, think of 
a series of clicks being output at a 
varying frequency which is a function 
of the original voice input. This vary¬ 
ing frequency is an FM (frequency 
modulated) reproduction of that 
original input signal. 

Although the reproduced signal is 
understandable if output in the above 
manner, there are several significant 
sources of noise that degrade the 
voice, one being the Apple's on-board 
speaker itself. The others relate to the 
method of sampling and reproducing 
the data. To reproduce any analog 
signal stored in digital format, it is 
very important to sample the A/D 
converter at a constant rate and to 
make the corresponding D/A (digital- 
to-analog) conversion at that same 
uniform rate* Any variance of these 
rates will cause high noise levels that 
will have to be filtered* 

Unfortunately, the software that I 
had written to sample the input data 
had several different logical paths to 
follow depending on whether the 
counter was being incremented or | 
whether it plus the data bit were be¬ 
ing stored, and whether the least- or 
most-significant bit of the storage 
location had to be incremented. Each 
case took a different number of 
machine cycles to complete and 
therefore affected the time required to 
return and read the cassette-input 
port. When 1 modified the software to 
make each logical path use the same 
number of machine cycles, what I 
was really doing was slowing down 
each logical loop until they all ran at 
the rate of the slowest loop. This had 
the undesired effect of lowering the 
sample rate and reducing the band¬ 
width of the input signal, which at- 


Listing i: A/D input routim. Record your noice input on the cosBette tape^ then run the 
tape while executing thk program starting at location 800 (SOOG). Uofce data will be 
stored from location 1000 through BFFF in the form of data plus counter. Adjust the 
number at location 81 f to change the sample rate of the A/D converter. The loujer the 
number, the better the quality, but less time will be available for a given amount of 


memory. 


BOO 

hS 

00 


LDA 

«$00 


802 

BD 

00 

10 

STA 

$1000 

Store zero 

805 

EE 

03 

08 

INC 

$0803 

Increment storage LSB 

808 

DO 

F8 


BNE 

$0802 


80A 

EE 

04 

08 

INC 

$0804 

Increment storage MSB 

SOD 

AD 

04 

08 

LDA 

$0804 


81G 

C9 

CO 


CMP 

»$C0 

Check for end of memory 

812 

DO 

EC 


SNE 

$0800 


814 

A9 

00 


LDA 

4$00 

Restore storage LSBs and MSBs 

816 

BD 

03 

08 

STA 

$0603 


819 

A9 

10 


LDA 

«$10 


81B 

BD 

04 

08 

STA 

$0804 


81E 

AO 

OA 


LDY 

»$0A 

Load sample rate delay counter 

820 

8B 



DEY 



821 

DO 

FD 


BNE 

$0620 


823 

AD 

60 

CO 

LDA 

$C06 0 

Get data from cassette input port 

B26 

29 

80 


AND 

»$80 

Use only the first bit 

B28 

CD 

AO 

09 

CMP 

$09A0 

Compare to previous A/D sample 

82B 

BD 

AO 

09 

STA 

$09AO 

Replace old A/D value with new one 

82 £ 

DO 

05 


BNE 

$0835 

Branch if bit changed state 

830 

E8 



INX 


Increment counter 

831 

EO 

7F 


CPX 

#$7F 

Compare counter to overflow value 

833 

DO 

E9 


BNE 

$081E 

Branch if counter < 127 

835 

BA 



TXA 


Move counter to accumulator 

836 

A2 

00 


LDX 

ft$00 

Zero counter 

838 

4D 

AO 

09 

EOR 

$09 AO 

OR bit with counter value 

83B 

8D 

00 

10 

STA 

$1000 

Store data plus counter 

B3E 

EE 

3G 

08 

INC 

$083C 

Increment storage location 

841 

DO 

DB 


BNE 

$081E 


B43 

EE 

3D 

08 

INC 

$0830 


B46 

AD 

3D 

08 

LDA 

$0830 


849 

C9 

CO 


CMP 

#$C0 

Check for end of memory 

84B 

DO 

D1 


BNE 

$081E 


840 

A9 

00 


LDA 

»$00 

Restore program locations 

84r 

8D 

3C 

OB 

STA 

$083C 


852 

A9 

10 


LDA 

#$10 


B54 

8D 

3D 

08 

STA 

$0830 


857 

00 



BRK 


End of storage routine 
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tenuated the higher harmonics to the 
point where word recognition became 
extremely difficult. 

Two solutions to the above prob¬ 
lem were possible: the first was to use 
digital-filtering techniques on the 
stored data to remove unwanted 
noise. I rejected this due to the com¬ 
plexity of designing a bandpass filter 
which is not symmetrical with respect 
to a frequency equal to one half of the 
A/D sampling rate. The design of this 
type of filter requires the use of com¬ 
plex multiplying coefficients and is 
not practical for real-time microcom¬ 
puter operations on large amounts of 
data. 

Instead, I used the hardware filters 
controlled by the cassette-tape- 
recorder tone control and sent the 
data back to the cassette to be either 
recorded on tape or output in the PA 
{public address) mode. To do this I 
changed the output software to toggle 
memory location C020 (cassette out¬ 
put) instead of the Apple speaker. 
The results were quite good when us¬ 
ing this method to reproduce the 
stored voice, I used the cassette tone 
control to filter out unwanted noise. 

Just to prove that anyone can 
understand a voice that had been 
recorded and then reproduced with 
the methods I have discussed in this 
article, I tried recording random 
passages from several different text¬ 
books and playing them back to dif¬ 
ferent listeners. Most had no trouble 
understanding the output once I had 
optimized the sampling rates and tone 
controls for my own voice. 

Futxire Plans 

The next step in my experiments 
will be to store digitized voice on the 
computer disk, which should allow 
approximately ten minutes of play¬ 
back. I am also trying to find meth¬ 
ods of packing voice data into more 
efficient patterns to minimize 
memory-size requirements, I hope 
this article helps others find inexpen¬ 
sive methods of bringing speech to 
their computers.! 
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Listing 2; A/D output routine, first store data using listing 1 and a cassette recorder. 
After the data is stored in the Apple memory, ft can be output to the on-hoard speaker 
by running this program from hcation 860 (860G). To send the data back to the 
cassette-output port, change location 874 to 20 and run the program from location 860 
with the tape recorder in either the record or PA mode. The counter in location 877 
should be adjusted until the optima/ output is found. The number at location 892 is the 
most-significant by/te of the upper limit of memory. 


860 

AD 

01 

10 

LDA 

siooi 

Get A/D data 

863 

29 

7F 


AND 

#S7F 

Mask for counter only 

865 

AA 



TAX 


Move counter to X register 

866 

AD 

01 

10 

LDA 

$1001 

Get A/D data 

869 

29 

80 


AND 

#$eo 

Mask for data only 

86B 

CD 

AO 

09 

CMP 

$09A0 

Compare to previous data 

86 E 

8D 

AO 

09 

STA 

$09A0 

Store current data 

871 

FO 

03 


BEQ 

$0876 

Branch if current data ^ last data 

873 

8D 

30 

CO 

STA 

$C030 

Toggle output 

876 

AO 

OD 


LDY 

#$0D 

Programable delay loop 

878 

88 



DEY 



879 

DO 

FD 


BNE 

S0B78 


87B 

CA 



DEX 


Decrement A/D counter 

S7C 

30 

02 


BHI 

$0880 

Used only for initial value of zero 

87 E 

DO 

F6 


BNE 

$0876 

Branch if A/D counter <> 0 

880 

EE 

61 

08 

INC 

$0861 

Increment data pointer’s LSBa 

883 

EE 

67 

08 

INC 

$0867 

886 

DO 

D8 


BNE 

$0860 

Test for MSB increment 

888 

EE 

62 

08 

INC 

$0862 

Increment data pointer’s MSBs 

88b 

EE 

68 

08 

INC 

$0868 

BSE 

AD 

68 

08 

LDA 

$0868 


891 

C9 

CO 


CMP 

«$C0 

Test for the end of memory 

893 

DO 

CB 


BNE 

$0860 

Branch to next sample 

895 

A9 

01 


LDA 

#$01 

Restore pointers 

897 

BD 

61 

08 

STA 

$0861 


89a 

8D 

67 

08 

STA 

$0867 


B9D 

A9 

10 


LDA 

#$10 


89F 

8D 

62 

08 

STA 

$0862 


8A2 

8D 

68 

08 

STA 

$0868 


8A5 

00 



BRK 
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• Faultless operation proven in world wide use 

• Truly hardware independent 

• Optimized for fast interrupt response 

• Minimal memory requirements 

• ROMable for control applications 

“ Terminal Handler is CP/M BDOS compatible 

• Console Driver supports Intel iSBC boards 

• SYSGEN speeds user system configuring 

• Program in PL/M, Fort ran, Pascal or Assembler 

• Source code included (Intel or Zilog niiiemonics) 

- Unlimited use licence agreement 

• Complete documentation (available separately) 

• Low cost 
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CONDOR SERIES 20mBMS is the 

answer to your data processing needs 
whether you're an experienced or first time 
computer user. 

^ Create data base files in minutes using 
screen formatting techniques, 

► Access vital information using 
powerful Engiish-like instructions 

► Non-computer professionals can develop 
applications for accounting, personnel^ 
inventory, work in progress, and more. 

The Answer To: 

• A General Ledger System 

• An Inventory Control System 

• A Purchase Order System 

• A Data Tracking System 

• A Personal Record Keeping System 

• And many more applications. 


project 

DBMS 

in simple English 
instmctions. 

APPEND DIR RENAME 

CHANGE DISPLAY REORG 
COMBINE EMPTY RESTART 
COMPARE ENTER SAVE 
COMPLfTE FORMAT SELECT 
COPY HELP SET 

DATE JOIN SORT 

DBMS LIST STAX 

DEFINE LOGOISK SYS 

DEGROUP POST TERM 

DELETE PRINT TITLE 

DESTROY PROJ EOT UPDATE 
Die READ WRITE 

CONDOR SERIES 20/DBMS is compatible with many Z-80 microcompyters with 
at least 48K RAM running under CP/M® operating systems. 

CWM i$ ii regi&l^red tfaitomaiX ol Ofoita) Rfi^arch, Inc. 


AVAILABLE AT: 


U.S. DEALERS 

Niagara falls, NY 

Huniavllla, AL 

Ann Arbw, Mi 

Wilmington, DE 

San Antonto, TX 

Toledo, OM 

RiilBdelphia, PA 

Denver, CO 

Detroit, Ml 

Blocmlngton, IN 

Fort Collins, CO 

Chicago, IL 

MlnneaiKjils, MN 

Provo, UT 

Milwaukee, W1 

Iowa City. lA 

Seattle. WA 

Birmingham, Ml 

Quad Cities, lA 

Callfomla 

New Vork, NY 

e^mnitiQham, AL 


DISTRIBUTOR OUTLETS FOREION DEALERS 

Microsource 

Canada 


Liteccsil Associates 

Australia 
Eng lend 
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CONDOR COMPUTER 
CORPORATION 

P.O. Box B31« 

Ann Arbor. Michigan 4B107 
(313)769-3968 

Dealer Inquiries welcome. M-4S1 


CONDOR SERIES 20/DBMS 

□ User's Manual (S35, plus tax} □ Additional information. 
Please Send To: 

Name_ Position ____ 

Company__ Adbress__ 

City_ State_lip_ 

Phonei I_ Computer_ CRT_ 



Building Blocks for 
Microcomputer Systems, 
Dedicated Controllers 
and Test Equipment. 


R"l/0 
S-100 ROM, 
RAM & I/O 
BOARD 




RM-10 

S-100 

RACK MOUNT 
CARD CAGE 


ECTs R^l/O is an S-100 Bus I/O Board with 3 Serial 
I/O Ports (UARTs), 1 Parallel I/O Port, 4 Status Ports, 
2K of ROM With the 8080 Apple Monitor Program and 
2K of Static RAM. 


$295.00 


ECTs RM'10 is a rack mount 10 slot Card Cage with 
Power Supply, consisting of an ECT-100 rack mount 
Card Cage (19"W x 12.25"H x 8"D), the MB-10 Mother 
Board (with ground plane and termination) all 10 
connectors and guides and the PS-15A Power Supply 
{15A @ 8V, T5A.@ ± 16V). $295-00 


ECT 


Specializing in Quality M/croepmputer Hardware 
Industrial • Educational • Small Business « Personal 
Card CageSr Power SupplieSj Mainframes, CPU's, Memory, f/O, OEM Variations 


ELECTROliC CONTROL TECHNOLOGY 


763 Ramsey Ave., Hillside, NJ 07205 


( 201 ) 686-8080 
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Circla 15? on fiiqulrv card. 


Circle 470 on inautrv card. 











































does it again! 


The JV£C™ 8023 matrix printer out 
performs every printer in its price 
range! Unbeiievabie? Do a compar 
ison and see for yoursetf ... 


FEATURES: 

High Resolution Graphics: 
144 X 160 dots/inch 
Proportional Spacing 
Lower Case Descenders 
9 X N Dot Matrix 
8 Character Sizes 
5 Unique Alphabets 
Greek Character Set 
Graphic Symbols 


SHERMAN OAKS STORE 

13604 Ventura Blvd. 
Sherman Oaks. CA 91423 
(213) 501*3486 


• 100 CPS Print Speed 

• Bidirectional, Logic Seeking 
Printing 

• Adjustable Tractors 

• Single Sheet Friction Feed 

• Paper Empty Sensor 

• Vertical & Horizontal Tabbing 

• Bidirectional Paper Feed 

• Bold & Underlined Print 

WOronge micro 

Inc. 

3150 E. La Palma 
Suite G 

Anaheim, CA 92806 

(714) 630-3322 
(800) 854-8275 

TOLL FREE 


Yes, once again NEC has 
engineered a superior printer as 
it did with the NEC Spinwriter,™ 
The 8023 Matrix Printer is backed 
by the NEC warranty and 
compiete support organization. 

To piace an order, cali Orange 
Micro or visit one of the Orange 
Micro Printer Stores, 


ANAHEIM STORE 

3150 E. La Palma, Suite i 
Anaheirri, CA 92806 
(714) 630-3622 


■5-1981 Orange Micro, Inc. 




META TECHNOLOGIES 

26111 Brush Avenue. Euclid Ohio 44132 

CALL TOLL FREE 1 •800-321-3552 TO ORDER 

IN OHIO, call (216) 289-7500 (COLLECT) 



1001 


333 pages 


THINGS TO 
DO WITH YOOfi 
PERSONAL COMPUTER I 

BY MARK SAWUSCH 

$7.95 

333 pages, written rn simple terms, of 
*'what-to-do'' and *'how-to-do-it". Suitable 
not only for microcomputers, but for pro¬ 
grammable calculators as well. Includes 
program listings, formulas, a glossary of 
computer terms and more! Definitely a 
MUST BUY! 

A PARTIAL LIST OF APPLICATIONS 

Real Estate Evaluation Test Your Typing Speed 

Astrology Finances & Invesbnente 

Income Tax Bbrythm 

Speed Readhg Energy Efficiency 

Personairty Test Antenna Design 

Statistical Aiialysis Letter Writing 

Logic Circuit Analysis Recipe Index/Cakulator 

Carpenter and Mechanic's hfelper 
General Purpose Ctodt Timer 


“OTHER MYSTERIES” 
VOLUME III 

by Dennis Kitsz 

Call now and place your order for this new 
book, THE CUSTOM TRS-SQTM & OTHER 
MYSTERIES", from IJG, Inc. More than 
300 pages, with over 60 photographs, of 
projects for the hardware hobbyist. In¬ 
cludes schematics. PC layouts, software 
driver code, etc, for such do-it-yourself 
undertakings as high resolution graphics, 
reverse video, real-time dock/calender, 
music synthesis, ROM/RAM additions and 
more! 

THE CUSTOM TRS 80^^.$29,00 
CALL FOR AVAILABILITY 


MICROPARAPHERNAUA 

NEWDOS by APPARAT 

NEWDOS/eObyApparat SI 39.95 

NEWDOS UPGRADE CALL 

NEWDOS + wilh ALL UTILITIES 

35-tracli.. ■ • $69.95 

40-track.$79.95 

BOOKS 

TRS-80TM DISK 

AND OTHER MYSTERIES.. $19.95 
MICROSOFTTM BASIC DECODED $29.95 


META NOTATIONS... 

MTC introduces its FREE computer “bulletin 
board'* service. Set up your terminal or ter¬ 
minal software for 300 baud, parity disabled. 
S-blt word length, and 1 stop bit. Dial (216) 
289-8689. After the connection is established, 
type LOGIN META. When asked for a valida¬ 
tion code, type META. Have fun I 

* * * 

In a couple of months MTC will introduce the 
successor to AIDS-lll/CALCS. It is called 
AIDS/P”^ and Is based on MTC's PRIMAL^ 
{Practical Relational Information Manage¬ 
ment Applications Library), a powerful 
system for PRIME minicomputers. AIDS/P 
features the best of the critically acclaimed 
AIDS-MI/CALCS but is probably an order of 
magnitude beyond It in power, it will be first 
made available to AID5-11 I/CALCS owners (for 
an upgrade charge), then to the general 
public. Price will be In the $200-$300 range. 

* a a 

Effective September 1.1981, Melatronlcs Cor- 
poratlon became a subsidiary of MTC, 
Metatronics will carry the complete MTC 
product line in addition to Its own. Order pro¬ 
cessing and fulfillment departments have 
been combined to Improve senrice response 
levels. MTC's superior software and supplies 
marketing, and Metatronics exceptional 
peripheral offerings should prove to be a 
tomidable combination. (Sorry guys, if you 
can't beat us, join us ...) 

a a * 

MTC now offers a more complete selection of 
diskette products (ad deadlines prevented in¬ 
clusion in anything but this column). New 
manufacturers are MAXELL and 3M. Dellnite- 
ly call for specific information. For example. 
MAXELL Brand SVm " diskettes in a PLASTIC 
LIBRARY CASE are only $34.95 for a box of 
10! SCOTCH Brand diskettes are comparably 
value-priced. MTC is also introducing Its own 
PARAGONS Brand media products. The im 
tent Is to offer a super-high quality product at 
a very competitive price. For example, a box 
of 10 single-sidod. sofl-sectored. double- 
density. 100% certified diskettes with HUB 
RINGS is only $24,95! A full line of products 
(including HEAD CLEANING KITS, etc.) will 
beoffered.ThePLAINJANE^MalmostaOOpOOO 
units sold) diskette line will become part of 
the PARAGON^ MAGNETICS operation (but 
donT quote us verbatim). 


Single Sided, Soft-Sectored S'/r-inch, 

(for TRS80TM) Mini-floppy 

DISKETTES 



PLAIN JANE ” 

These are factory fresh, absolutely first 
quality (no secondsl) mini-floppies. They are 
complete with envelopes, labels and write- 
protect tabs in a shrink-wrapped box. 

PLAIN JANETM Diskettes...$19.95 

PLAIN JANE™ 

Introducing MTC’s premium generic 
diskette. Single-Sided, Soft-Sectored. 
DOUBLE-DENSITY. BVi-inch diskettes with 
reinforcing HUB-RINGS, Individually 100% 
ERROR-FREE certified. Invest in GOLD! 
PLAIN jane™ WV.$24.95 

VERBATIM'S PREMIUM DISKETTES 

DATALIFE" 

Seven data-shielding improvements mean 

f reater durability and longer data life. 

hese indMduatly, 100% error-free cer¬ 
tified diskettes feature thicker oxide 
coating, longer-la sting lubricant, improved 
liner, superior polishing and more! Meets 
or exceeds IBM, Shugart, ANSI. ECMA 
and ISO standards. 

VERBATIM DATALIFETM DISKETTES 
5*/*-inch (box of 10) 

M0525-01 $26.95 

10 boxes of 10 . (each box)$25.95 

8-inch FLOPPIES 

Double-Density. FD34-8000 , S43.95 


Let your TRS-00™ Test Itself With 

THE FLOPPY DOCTOR & 
MEMORY DIAGNOSTIC 

by David Stambaugh 

A complete checkup for your MODEL I or 
MODEL III. THE FLOPPY DOCTOR-Version 3 
completely checks every sector of single or 
double density 35-. 40-, 77-, or 80-track disk 
drives. Tests motor speed, head positioning, 
controller functions, status bits and provides 
complete error logging. THE MEMORY 
DIAGNOSTIC checks (or proper wrile/read. 
refresh. execulabHIty and exclusivity of all ad¬ 
dress locations. Includes both diagnostics and 
complete Instruction manual, 

SYSTEM DIAGNOSTICS .$24.95 
For MODEL III...$29.95 




‘RINGS’ & 


THINGS 

HUB RING KIT for disks. 

HUB RING KIT tor 8" disks. 

REFILLS (50 Hub Rings).... 

CLEANING KIT for 5Vi" drives 

5%-inch diskette case...... 

8-inch diskette case--- 

$10.95 
$12.95 
$ 5.95 
$24.95 
..$3.50 
.,$3.95 

SVx-inoh File Box for 

50 diskettes .. *. 

.$24,95 

84nch File Box for 

SO diskettes... 

.$29.95 J 


TRS-80 h a trademark d Wre 
Radio Sliack Divisian ot Tandy 
Carporatkin. DATALIFE is a 
trademark of VERBATIM. FLAIIV 
JANE, AIDS-I, AIDS-Ill, CALCS-tll, 
CALCS-IV, MERGE-III are 
trademarks of MTC. 

©1961 by Metatech nologies 
Corporation. Inc, 


MOST ORDERS 
SHIPPED WITHIN 
ONE BUSINESS DAY 

Products damaged in 
transit will be exchanged. 


PRICES IN EFFECT 
Nov. 1. 1981 THRU 
November 30, 1981, 
Prices, Specificatiofis, 
and Offerii^s subject to 
change without notice. 
8U1 


WE ACCEPT 

• VISA 

• MASTER CHARGE 

• CHECKS 

• MONEY ORDERS 

• COD. 


•Add S3.00 tor shipping 
A handlirig 

•S3.00 EXTRA for C.O.D. 
•Ohio residents add 5^5% 
sales tax. 
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What's New? 


PERIPHERALS 


IBM or Apple? 



Computer-Driven 

Typewriter 

The Bytewriter operates as a 
letter-quality printer and as an of¬ 
fice ^pewriter without any at¬ 
tachments. The self-contained 
mechanism uses electromagnetic 
actuators to interrupt the motion 
of a set of levers driven by a 
Smith-Corona 8000 office type¬ 
writer's motor. A microprocessor 
controls the operation of the 
Bytewriter and provides an auto¬ 
matic self-test, 

The Bytewriter costs S795. For 
more information, contact Byte¬ 
writer, 125 Northview Rd, Ithaca 
NY 14850, (607) 272-1132. 

Circle 501 on Inquiry card. 


Sllentype 
Thermal Printer 

The Silentype thermal printer 
offers 80-column, draft-quality 
copy and the ability to print high- 
resolution graphics. The Silentype 
can be used with Apple II, II Plus, 
and III microcomputers. It prints 
upper- and lowercase text at up 
to 40 cps (characters per second). 
Graphics characters are printed at 
60 dots per inch. Standard heat- 
sensitive paper is used instead of 
aluminized rolls. With the Apple 
III, type styles can be specified. 

The Silentype printer costs 
S395. For more information, con¬ 
tact Apple Computer Inc, 10260 
Bandley Dr, Cupertino CA 
95014, (408) 996-1010. 

Circle 502 on Inquiry card. 


The Apple II will soon have 
available for it an 8088 micropro¬ 
cessor card that will enable it to 
run software for the 8088/86 
family. The 8088 is the same 
microprocessor used in the new 
IBM Personal Computer. The 
MetaCard is a secondary proces¬ 
sor card featuring a 5 MHz 8088; 
64 K bytes of programmable 
memory with parity checking, ex¬ 
pandable to 128 K; 2 K bytes of 
ROM (read-only memory), ex¬ 
pandable to 8 K; an external bus 
connector for expansion to 
384 K bytes of memoiy; a real¬ 
time clock interrupt for multi¬ 
tasking; provisions for 8087 float¬ 
ing-point support; full-speed 
concurrent processing by both 
the 8088 and the Apple's 6502; 
interrupts in both directions be- 


TRS-80 

Model III Light Pen 

The 3G Light Pen lets you 
bypass the TRS-80 Model Ill's key¬ 
board and act directly on the in¬ 
formation on the video display. It 
is fully assembled and comes with 
a demonstration game cassette, 
sample program, and manual. 
The pen sells for S39.95 and is 
available from 3G Company Inc, 
Rt 3, Box 28A. Gaston OR 97119, 
(503) 662-4492. 


tween processors; and access to 
the Apple's memory by both pro¬ 
cessors. In most applications 
when the MetaCard is active, the 
6502 will be used as an I/O [in¬ 
put/output) processor, 

For software, CP/M-86 will be 
included. MP/M-86 and UCSD 
Pascal 4.0 will also be offered for 
multitasking purposes. The Meta¬ 
Card can directly address up to 
one half megabyte of memory. 
Software that will run under 
CP/M-86 will run on the Meta¬ 
Card including software for the 
IBM Personal Computer. The 
price for the MetaCard, which 
will occupy one of the Apple 
slots, is S980. Contact Metamor- 
phic Microsystems, POB 1541, 
Boulder CO 80306, (303) 


Inexpensive Modem 

The Model 1080 VersaModem 
offers the ability to converse with 
information utilities such as The 
Source, CompuServe, Dow 
Jones, computerized bulletin 
boards, and university com¬ 
puters. The direct-connect Ver¬ 
saModem operates at 300 bps 
(bits per second) using Bell stan¬ 
dard 103 protocol and connects 
to your terminal or computer 
through an RS-232C serial port. 
The VersaModem costs S 119, For 
details, contact Bizcomp Corpora¬ 
tion, POB 7498, Menlo Park CA 
94025, (415) 966-1545. 

Circle 504 on inquiry card. 


Circle 577 on inquiry card. 


WKere Do New Producti Items Come From? 

The information printed in the new products pages of BYTE is obtained from 
"new producf' or "press release" copy sent by the promoters of new products. If 
in our judgment the information might be of interest to the personal computing ex¬ 
perimenters and homebrewers who read BYTE, we print it in some form. We 
openly solicit releases and photos from manufacturers and suppfJers to this 
marketplace. The Information is printed more or less as a first-in first-out queue, 
subject to occasional priority modifications. While we would not knowingly print 
untrue or inaccurate data, or data from unreliable companies, our capacity to 
evaluate the produns and companies appearing In the "What's New?" feature is 
necessarily limited. We therefore cannot be responsible for produa quality or 
company performance 


499-6502. C ircie 503 o n i nqu fry ca rd. 
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What's New? 


506 


Tractor-Feed Conversion 

The Model 16 Fanfold Feeder 
allows continuous-form paper to 
be used with IBM Selearics and 
other typewriters or printers. It 
maintains continuous-form align¬ 
ment, installs easily, and requires 
no electrical or mechanical con¬ 
nections. The adjustable-width 
traaors accept form widths of up 
to \b '/2 inches and can be used 
with single- or multiple-part 
forms. The price for the Modei 16 
Fanfold Feeder is $149.95. Con¬ 
tact McAnn Company. POB 
3173, San Mateo CA 94403, 
(415) 349-1229. 


Circle 505 on inquiry card. 


TRS-80 

Telecommunications 

The Connection offers telecom¬ 
munications capabiiiries on Model 
I TRS-80s with or without an ex¬ 
pansion interface. This direct-con¬ 
nect modem eiiminates noise and 
data loss or distortion. The unit 
features an RS-232C I/O (input/ 
output) port and runs at 300 bps 
(bits per second) in duplex or sim¬ 
plex modes. It can be connected 
to two-way radios and can pro¬ 
vide computer-to-computer com¬ 
munications over the air. Soft¬ 
ware, documentation, a list of on¬ 
line bulletin boards, and oper¬ 
ating procedures are included 
with the Connection. It is avail¬ 
able for S249 from the Microperi¬ 
pheral Corporation, 2643 151 st PI 
NE, Redmond WA 98052, (206) 
881-7544. 


Circle 506 on inquiry card. 


NovATiber 19®1 © BYTE Fublkatioju Inc 


PERIPHERALS 


12-Inch Green- 
Phosphor Monitor 

The Video-300 monitor fea¬ 
tures a 12-inch screen. 18 MHz 
bandwidth, and a resolution of 
1000 scan lines at the center and 
800 at the corner. Its green-phos¬ 
phor display cuts down annoying 
refleaion and glare. The monitor 
weighs 17 pounds and measures 
29 by 37 by 34 cm (11% by 14'/i 
by 13% inches). The suggested 
retail price for the Video-300 
monitor is $249 from Amdek Cor¬ 
poration, 2420 E Oakton St, Suite 
E, Arlington Heights IL 60005, 
(312) 364-1180, Amdek was for¬ 
merly known as Leedex Corpora¬ 
tion. 


Circle 507 on inquiry card. 


1200 BPS 

Direct-Connect Modem 

The CIVI2020 is a 120Obit-per- 
second singie-card modem that 
saves valuable workspace be¬ 
cause it measures only 30 square 
inches. Using a microprocessor- 
based design, auto-dialing, self¬ 
testing, and auto-answering are 
made available on the modem. 
Other features include self-testing 
or testing via the terminal, fre¬ 
quency-sensitive carrier-detea cir- 
cuitfy that will not trigger data- 
cairier detect unless there is true 
in-band carrier energy present. 
Bell 202Scompatibility, and selec¬ 
table call origination that supports 
autchdialing, dial-through, and 
conventional dialing. The 
CM2020 modem costs S200, in 
50-unit lots. For details, contact 
intertel, 6 Shattuck Rd, Andover 
MA 01810, (617) 681-0600. 


Circle 506 on inquiry card. 


Expand the TRS-80 

The MDX-I and -2 expansion 
interface boards are hardware- 
and software-compatible with 
the TRS-80 Model I computer. 
They feature 32 K bytes of mem¬ 
ory expansion, provisions for a 
2 K- or 4 K byte EPROM (erasable 
programmable read-only mem¬ 
ory), a diren-connect, 300-bjt- 
per-second modem, a serial port, 
a parallel port, a dual-cassette op¬ 
tion, and hardware for a real-time 
clock. The MDX-2 also has a flop¬ 
py-disk controller. The MDX-2 
bare board costs $74.95, and the 
MDX-) costs $64.95. Manuals 
are $5.95. Parts kits and cabinets 
are available. Contaa Micro-De¬ 
sign, POB 748, Manchaca TX 
78652. (512) 282-0225. 

Circle 509 on Inquiry card. 


Epson MX-100 

The 136-column MX-100 dot¬ 
matrix printer uses matrices that 
range from 9 by 9 to 18 by 18 
dots. It can print 12 different 
character weights and sizes. The 
printer also features Epson's 
disposable print head and GRAF- 
TRAX. a high-resolution bit-image 
graphics capability. Using paper 
IS'/i inches wide, the MX-100 
can print up to 233 columns in 
the condensed-print mode. Bidi¬ 
rectional printing at 80 cps 
(characters per second) can be ac¬ 
complished by using its logic¬ 
seeking function. 

The printer comes with a fric¬ 
tion paper feed and adjustable 
traaors on a removable tractor 
mechanism. The suggested retail 
price for the MX-100 is $995. For 
details, contact Epson America 
Inc, 23844 Hawthorne Blvd, Tor¬ 
rance CA 90505, (213) 378-2220. 


Circle 510 on Inquiry card. 













What's New? 


PERIPHERALS 


HIgh-Resolutlon Light 
Pen for the Apple 

The LPS II light pen makes use 
of the Apple ITS 280- by 192-plxel 
resolution. Applications such as 
computer-aided design, menu se¬ 
lection, graphics, circuit analysis, 
word processing, and game play¬ 
ing can benefit from the LPS il. It is 
compatible with ail available lan¬ 
guages. It works at a 60 Hz rate, 
which allows true animation and 
drawing. When the video beam 
passes on the screen, the LPS II 
uses video-synchronization infor¬ 
mation to determine the pen's lo¬ 
cation. The LPS II is available for 
S285 from Gibson Laboratories, 
Bldg 10, 406 Orange Blossom, Ir¬ 
vine CA 92714, (714) 559-8727. 

Circle 511 on Iriqulry card. 


Housing for Disk Drives 
and Video Display 

The Super Card Cage VI in¬ 
cludes a four-slot Multibus 
motherboard and space for 
mounting two 8-inch floppy-disk 
drives, a video monitor, a switch¬ 
ing power supply, and a separate 
keyboard enclosure. The unit is 
predrilled for a fan, connectors, 
fuse, power cord, and power 
switch. Optional configurations 
accommodate up to six Multibus 
cards or a six-slot S-IOO bus, an 
eight-slot Q-BUS, or twelve-slot 
STD-BUS motherboards. The Su¬ 
per Card Cage VI costs S495. 
Contact Psytek Inc, 1900 Pick¬ 
wick Ave, Glenview IL 60025, 
(312) 729-3200. 

Circle S13 on Inquiry card. 


T ractor-toFrlctlon- 
Feed Conversion 

The Paper Tractor enables a 
tractor-feed printer to print with 
single-sheet paper. The device is 
made of sheet plastic into which 
standard or letterhead paper is in¬ 
serted. The Paper Tractor is then 
fed into the tractor-feed printer, 
where it carries the paper into the 
print area. It can be used on 
front-, back-, and dual-traaor- 
feed printers and with Epson, 
Paper Tiger, GP-80M, and other 
popular printers. The device sells 
for SI9.50 and is available from 
Paper Tractor, POB 4218, Santa 
Barbara CA 93103, [BOO] 
235-6967; in California (805) 
966-5448. 

Circle 515 on Inquiry card. 


2-Megabyte 5-lnch 
Floppy-Disk Drives 

The Megafloppy 1117 family of 
floppy-disk drives offers up to 2 
megabytes of storage in a single 
5-inch drive. There are two 
single- and two double-sided 
drives using 96- or lOO-track-per- 
inch doubie-track technologies in 
this family of floppy-disk drives. 
Data-recording density is 12,000 
bits per inch. The 1117 provides 
6 ms track-to-track positioning 
speed with transfer rates of 
600,000 bps (bits per second). 
The drives are compatible with 
industry-standard interfaces, 
mounting dimensions, and 
bezels. Double-sided models pro¬ 
vide 2,175 and 2.025 megabytes 
of formatted storage, and single¬ 
sided versions offer 1,2 and 
■I. 1125 megabytes. For pricing 
and availability, contact Micro- 
polis Corporation, 21329 Nord- 
hoff St, Chatsworth CA 91311, 
(213) 709-3300. 


Circle 512 on Inquiry card. 


Plug-A-Bubble 

The Plug-A-Bubble system 
features removable bubblemem- 
ory cassettes designed for harsh 
environments or critical data-stor- 
age applications. The system con¬ 
sists of a 128 K-byte bubble-mem¬ 
ory cassette and holder, A chas¬ 
sis, containing two holders and 
an interface card, fits in the same 
space as a 5-inch floppy-disk 
drive. The cassette and holder 
can be designed to Interface with 
any system. 

Each Plug-A-Bubble cassette 
has a 48 ms average access time 
and requires -i- 5 and -h 12 V at 
8 W for operation. Also available 
is a development kit that includes 
the bubble circuits, a prototyping 
board, and instructions for de¬ 
signing bubble systems. For infor¬ 
mation about memory-system 
produas, contaa Intel Corpora¬ 
tion, 1302 N Mathilda Ave, 
Sunnyvale CA 94086, (800) 
538-1876; in California (408) 
734-8102. 

Circle 514 on Inquiry card. 


Graphics and 
Photography System 

The Professionai Graphics 
System can generate graphics on 
large-screen televisions. Also, it 
can perform video titling and 
graphics on tape or simulate a 
General Elearic Genegraphics 
system for the production of 4- by 
5-inch transparencies, 35 mm 
slides, or Polaroid prints using the 
screen printer from Image Re¬ 
source Corporation of Palo Alto, 
California. Professional Graphics 
can transfer any display from an 
Apple ll's high-resolution screen 
and output it as full NTSC (Na¬ 
tional Television Standard Code) 
video with interlace and meet 
SEMPTE (a time code broad¬ 
casting standard) criteria. 

The Professional Graphics Sys¬ 
tem runs on a 48 K-byte Apple II 
or Apple II Plus, with a disk drive. 
It costs S2950. Contact Symtec, 
15933 W Eight Mile Rd, Detroit 
Ml 48235, (313) 272-2950. 


Circle 516 on inquiry card 














What's New? 




More FORTH 

Nautilus Systems is marketing a 
cross-compiler progam for FORTH. 
It automatically forward refer¬ 
ences any word or label. It can 
produce headerless code and 
ROMable (read-only memory) 
code with initialized variables. 
This cross-compiler has a load 
map as well as a full list of unde¬ 
fined symbols. 

Machine-readable versions of 
the cross-compiler program are 
available for CP/M. TRS-80 Model 
I. Heath H-89, and North Star 
computers. Each includes an exe¬ 
cutable version of fig-FORTH 1.0, 
the cross-compiler source code, 
and documentation. The price for 
the program is S2CX) from Nauti¬ 
lus Systems, POB 1098, Santa 
Cruz CA 95061, (408) 475-7461. 

Circle 51? on Inquiry card. 


Software for the TRS-80 
Voice Synthesizer 

SAYIT is a program for TRS-80 
Model I Level II computers with or 
without disk drives. SAYIT allows 
the Radio Shack Voice Synthesizer 
to add voice output to BASIC pro¬ 
grams. SAYIT adds a SAY com¬ 
mand to BASIC that makes the 
synthesizer speak string or numer¬ 
ic expressions or a combination of 
the two. Arithmetic expressions 
are also correctly verbalized. 
Phonetic spelling can be used to 
make difficult words intelligible. A 
talking keyboard feature echoes 
each key struck and can be 
switched on or off from BASIC. 
The program can also be used in 
experiments using the Interna¬ 
tional Phonetic Alphabet and 
phonetic strings. SAYIT costs 
SI25, including a manual. Con¬ 
tact Baysik Speech, Suite 289, 
1259 El Camino Real, Menlo Park 
CA 94025. 

Circle 518 on inquiry card. 


lOfll (Ei HYTF PtihUrAHAru [nc 


SOFTWARE 


VT-100 Terminal 
Emulator Program 

ABT VT-100 is a Pascal pro¬ 
gram that uses the Videx 80-col- 
umn card and the Apple com¬ 
munications card to emulate a 
Digital Equipment Corporation 
VT-100 terminal. It recognizes all 
the ANSI (American National 
Standards Institute) and VT-52 es¬ 
cape sequences. When used 
with Apple Pascal, this program 
can transmit Pascal text files from 
the Apple to another computer. 
Not all of the VT-100 features are 
offered. 

The ABT VT-100 program costs 
$495. For more information, con¬ 
tact Advanced Business Technol¬ 
ogy Inc, 12333 Saratoga-Sunny- 
vale Rd. Saratoga CA 95070, 
(408) 446-2013. 

Circle 519 on inquiry card. 


WordStar for Z-69 

The WordStar word-processing 
program rs now avaifable for the 
Zenith Model Z-89 microcomput¬ 
ers. WordStar allows users to 
print and edit simultaneously and 
has a tab feature that automati¬ 
cally lines up decimal points in 
columns, A hyphen-help feature 
asks users whether to insert a hy¬ 
phen at the end of certain iines. 
Boldface, double strike, strikeout, 
subscript superscript, overprint, 
and accent entry commands are 
also included. WordStar can Inter¬ 
rupt Itself, execute another pro¬ 
gram, and return. It will run on 
CP/M-based Z-89 or Heath H-89 
computers with 48 K bytes of 
memory, but the simultaneous 
printing and editing feature re¬ 
quires 64 K bytes. The price for 
WordStar is S395. Contaa your 
Heath/Zenith deafer or write 
Zenith Data Systems, 1000 Mil¬ 
waukee Ave, Glenview (L 60025, 
(3I2J 391-8181. 

Circle 520 on inquiry card. 


Custom-Design Your 
Own Character Sets 

The Code Works has two pro¬ 
grams to help Atari users design 
their own character sets. With 
the Fontedit program, users can 
create the Russian alphabet, APL 
characters, or special-purpose 
graphics symbols. Together with 
Fontedit. the Knotwork program 
assists users in designing patterns 
of Celtic Interlace, a technique 
used by seventh-century Irish 
monks to illustrate manuscripts. 
Both programs run on Atari micro¬ 
computers. They are available to¬ 
gether for S15.95 on cassette or 
S18.95 on disk. Contact the Code 
Works. POB 550. Goleta CA 
931)6, (805) 683-1585. 


Circle 521 on inquiry card. 


Electronic Mall 
for Apple Users 

Micro-Courier allows Apple II 
owners to transmit data to other 
computers over telephone lines. 
Transmissions can be sent auto¬ 
matically at a cost of less than 
SO.25 for 1000 words of text. The 
system also maintains telephone 
lists and sorts messages by in¬ 
dividual users. Micro-Courier 
costs $250. 

Micro-Telegram allows Apple 
users to access Western Union 
services and to send and receive 
teletypewriter exchange. Telex, 
and international cables. Apple 
users can access stock, foreign ex¬ 
change, gold, and futures infor¬ 
mation, as well as sports reports 
and ski conditions from the 
Western Union data base. Micro- 
Telegram costs $250. For more 
details, contaa Microcom, 89 
State St, Boston MA 02109. (617) 
367-6362. 

Circle 522 on Inquiry card. 












What's New? 


SOFTWARE 


The Micro Link 

The Micro Link program lets 
computer users communicate 
with each other over teiephone 
iines. Files can be prepared in ad¬ 
vance and transmitted automati¬ 
cally. The program features a 
word-wrapped display fitted to 
any screen width. The Micro Link 
can scan The Source, data bases, 
and computerized bulletin-board 
systems and record segments of 
the displays. The Micro Link can 
serve as a host for another com¬ 
puter or a terminal, so it only 
needs to be present at one end. 
The program supports originate 
and answer modes, full- and half¬ 
duplex, and operates at standard 
data rates. Files can be trans¬ 
mitted in character-, line-, or 
memory-block protocol. To run, 
Micro Link needs a Z80- or 
8080-based computer with a 
serial port and modem, 16 K 
bytes of programmable memory, 
and the Micropolis disk operating 
system or CP/M 1.4. The program 
comes on 16-sector, 5- or 8-inch 
disks. The price is S89 from Word- 
craft, do Microcomputer Soft¬ 
ware Associates, 1122 B St, Hay¬ 
ward CA 94541, (415) 534-2212, 


FORTH for OSI 

S-FORTH is a full implementa¬ 
tion of fig-FORTH that runs on all 
Ohio Scientific (OSI) disk-based 
computers, from the CIP to the 
C3. It includes an editor, a virtual- 
memory disk subsystem, and com¬ 
patibility with OS65D commands. 

S-FORTH is avaiiable on either 
5- or 8-inch floppy disks for 
S34.95 or for S49.95 including 
the source listing. Contact Aurora 
Software Associates, POB 99553, 
Cleveland OH 44199, (216) 
221-6981. 


Circle 524 on inquiry card. 


Program for 
Property Brokers 

The Income Property Analysis 
System (IPAS) is a system of pro¬ 
grams for investors, syndicators, 
and brokers of income properties. 
With IPAS, the before- and after¬ 
tax cash flows of income proper¬ 
ties can be analyzed. Provisions 
are made for handling multiple 
notes with straight or negative 
amortization, interest-only notes, 
or wraparound notes. The pro¬ 
gram can also be used to analyze 
rates of return for income proper¬ 
ty that is already owned, A sepa¬ 
rate program allows the investor 
to project after-tax rates of return 
for up to 10 years, using indi¬ 
vidual inflation rates for income, 
expenses, and appreciation of the 
property value. 

The IPAS runs on a TRS-80 
Model I or Model III with at least 
one disk drive and 32 K bytes of 
memory. The price is $225. A 
manual can be purchased sepa¬ 
rately for S5. For details, contact 
Advanced Business Microsys¬ 
tems, 5801 Marvin D Love Fwy, 
Suite 103, Dallas TX 75237. (214) 
339-2109. 


Automatic Graphing 
of Functions 

Automatic Graphing of Func¬ 
tions lets users graph equations in 
the form y = mx -f b and y = f(x). It 
can graph formulas, multiple 
equations, summation, sine, co¬ 
sine, and more. The axis is auto¬ 
matically scaled for the size of the 
screen display. The program has 
manual or automatic range selec¬ 
tion. It is available for the TRS-80 
Model I Level II and the Model III. 
The cassette and manual cost 
$19,95 from David L Modney, 
4144 N Via Villas, Tucson AZ 
85719. 

Circle 526 on Inquiry card. 


Telecommunications 
for the AIM-65 

The MDA 2.2 program allows 
the AIM-65 to function as a full- 
duplex terminal for communica¬ 
tion with a timesharing system or 
host computer. Utilities are pro¬ 
vided for saving and loading 
BASIC programs or object files 
through the terminal simulator at 
speeds up to 2400 bps (bits per 
second). MDA 2,2 is available in 
EPROM (erasable programmable 
read-only memory) along with a 
source-code listing and manual 
for $50. Contact Thorson Engi¬ 
neering Company, 6225 76th St 
S E, Snohomish WA 98290, (206) 
334-4214. 

Circle 527 on inquiry card. 


Dial-Up Software 
for Your Apple 

Online will allow you to call 
your computer while you're 
away from home or let your com¬ 
puter take messages in the form 
of a private message system. It re¬ 
quires a 48 K-byte Apple II Plus 
with the Hayes Micromodem and 
at least one disk drive. Up to 50 
user accounts, which require an 
account number and a password 
for log-in, can be set up. A guest 
account can also be arranged. 
Each account can be assigned dif¬ 
ferent priority levels that deter¬ 
mine which features or areas of 
the system may be accessed by 
that account. This makes Online 
useful for dubs or businesses that 
pass many messages and need 
privacy and security. The pro¬ 
gram handles mail between ac¬ 
counts and supports auto reply, 
read again, and delete modes. 
Online costs $89.95 from South¬ 
western Data Systems, POB 582, 
Santee CA 9207 1, (7 14) 

562-3670. 

Circle 528 on Inquiry card. 


Circle 523 on Inquiry card. 


Circle 525 on Inquiry card. 



















What's New? 




SYSTEMS 


8086 Boards 
for the S-100 

The Tec-86 is a J 6-bit, 8086, 
S'!00 microcomputer system. It 
includes vectored interrupts, 64 K 
bytes of dynamic memory (or 
32 K bytes of static memory) that 
are expandable to I megabyte, 
two RS-232C ports, three 8-bit pa- 
raliel ports, an EPROM (erasable 
programmable read-only mem¬ 
ory) boot for CP/M-86, a double¬ 


density floppy-disk controller; 
dual 8-inch Shugart floppy-disk 
drives, a metal enclosure, a pow¬ 
er supply, and cabling. Software 
for the Tec-86 includes CP/M-86, 
Pascal/86, and Microsoft 
BASIC-86. 

The Tec-86 costs S3990. For 
details, contact Tecmar Inc, 
23600 Mercantile Rd, Cleveland 
OH 44) 22, (216) 464-74)0. 

Cirele 530 on inquiry card. 


Hewlett-Packard's 
New Business Computer 

Hewlett-Packard's new desk¬ 
top business computer, the HP 
125, is designed for business 
managers and professionals. It is 
especially useful for financial deci¬ 
sion making, planning, and an¬ 
alysis, The HP 125 provides 
word-processing and manage¬ 
ment communications capabili¬ 
ties. It can be used as a remote 
terminal to an HP 3000 network, 
or it can be connected to a main¬ 
frame computer through dual RS- 
232C ports, at speeds up to 9600 
bps (bits per second). 

The HP 125 has twin Z80A 
microprocessors, 64 K bytes of 
memory, and a separate terminal 
processor. Most functions are per¬ 
formed by the use of eight "soft 
keys," whose functions are la¬ 
beled on the screen. Editing keys 
are standard on the HP ) 25, as is 
the ability to store five pages of 
displayed information. 

The CP/M operating system is 
employed, and Hewlett-Packard 
has already created five packages 
for the system: VisiCalc/125, 
Graphics/125, Word/125, 
BASIC/125, and LINK/125. The 
programs range in price from 
SI25 to S500 and are designed 
exclusively for businesses and 
programmers using the HP 125 
and CP/M. 


There are two HP 125 modules 
from which to choose: the Model 
10 and the Model 20. The Model 
10 uses dual 5-inch floppy-disk 
drives with 500 K bytes of stor¬ 
age. The Model 20 offers 2.4 
megabytes of memory on S-inch 
disks. Both models can be ex¬ 
panded with additional drives. 


The HP 125 systems start at 
S7460 for the dual 5-inch drives, 
two RS-232C ports, and an 
80-character-per-second thermal 
printer. Contact the Inquires Man¬ 
ager, Hewlett-Packard, 1507 
Page Mill Rd, Palo Alto CA 
94304, (415) 857-1501, 

Circle 5Z9 on Inquiry card. 
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What's New? 


1 ' MISCELLANEOUS | 

64 K-Byte Memory 
Card for Apple II 

Legend Industries Ltd's 64 K- 
byte programmable-memory board 
for the Apple l( switches 16 K- 
byte banks of memofy over the 
Apple's ROM (read-only memoryj 
address space. The board is fuiiy 
compatible with the Apple Lan¬ 
guage Card. Refresh signals are 
taken from the Apple mother¬ 
board by removing a 4116 mem¬ 
ory circuit and inserting a jumper 
into the socket. The 4116 is then 
reinserted onto the 64 K-byte 
board. The board is priced at 
S300. For details, contact Legend 
Industries Ltd, FOB 112, Pontiac 
Ml 48056. 

Clrcte 531 Ofi inquiry card. 

Dynamic-Memory 
Evaluation Kit 

A 64 K-byte Dynamic RAM 
Evaluation Kit to aid designers in 
evaluating the MCM6665 HMOS 
(high-speed metal-oxide semicon¬ 
ductor) programmable memory is 
available from Motorola's 1C Divi¬ 
sion. The kit is comprised of ten 
200 ns MCM6665L20 integrated 
circuits, a manual request 
coupon, two data sheets, a Mo¬ 
torola memory selector guide, 
and a notebook for the designer, 
and costs only S150. Contaa 
Motorola IC Division, 3501 Ed 
Bluestein Blvd, Austin TX 78721, 
(512) 928-6660. 

Circle 533 on inquiry card. 

CBASIC/86 
for CP/M-86 Systems 

CBASIC/86 supports the com¬ 
plete CBASIC language for sys¬ 
tems running under CP/M-86. It 
allows programs written in 
CBASIC for 8080- and Z80-based 
systems to be transferred to 
8086-based systems without 
modification. Configured as a 
CP/Mh 86 compaa-memo/y model, 
the system supports a full 64 K 
bytes of memory for both data 
and code segments. The sug¬ 
gested retail price is S325 from 
Compiler Systems Inc, 37 N Au¬ 
burn Ave, POB 145, Sierra Madre 

CA 91024, (213) 355-1063. 

Circle 535 on inquiry card. 

COMMLOG 

COMMLOG is designed to 
work with the Apple l( and the 
Hayes Micromodem II. It trans¬ 
forms the combination into a 
"smart telephone" that displays 
approximate long-distance time 
and charges while you talk. It has 
a built-in calendar routine for log¬ 
ging the day and date. After a 
call, the person called, duration, 
date, time, and charges are log¬ 
ged to the disk- Cumulative 
charges for the month are dis¬ 
played. COMMLOG has charge 
codes for attributing calls to differ¬ 
ent persons or office divisions. It 
allows standard or military time, 
and handles holiday rates. COM¬ 
MLOG has file-maintenance func¬ 
tions for editing, printing, and in¬ 
itializing an auto-dial directory. 
The program works on an Apple 

II with 48 K bytes of memory plus 
Applesoft in ROM (read-only 
memory). The cost is S39.95 from 
Harvey's Space Ship Repair, FOB 
3478, Las Cruces NM 88003, 
(505) 522-1482. 

Circle 532 on Inquiry card. 

In-CIrcult 

Emulator for S-100 Bus 

The MICE-48 emulator for the 
8048 family of single-circuit 
microcomputers is S-100-bus- 
compatible. It can emulate Intel, 
or equivalent 8035, 8039, 8048, 
8049, and 8748 parts; National 
8040 and 8050 parts; plus CMOS 
(complementary metal-oxide 
semiconductor) versions. , 
MICE-48 runs under CP/M and 
features trace, unlimited number 
of breakpoints, display/modify of 
program memory, external pro- 
grammabie memory, registers, in¬ 
put/output ports, and flags, A 
mapping command allows the 
user to map program memory to 
PROM/EPROM (programmable 
read-only memory/erasable 
PROM) or to the emulator's 
memory. 

The MICE-80 emulator, sup¬ 
porting software, and an 8048 
macroassembler cost S950, Con¬ 
tact Signum Systems, 726 Santa 
Monica Blvd, 217, Santa Monica 
CA 90401, (213) 451-5382. 

Circle 534 on inquiry card. 

Unlimited Storage 
for Local Networks 

Your local Cluster/One Model 

A microcomputer network for the 
Apple II can now have virtually 
unlimited file storage with the ad¬ 
dition of the Version 1. J File Ser¬ 
ver from Nestar Systems Inc. Ver¬ 
sion 1.1 includes a real-time dock/ 
calendar, turnkey applications 
support, new file-access synchro¬ 
nization modes, and support of 

DOS 3.3 and Apple Pascal 1. J. It 
offers a 30% increase in disk 
speed, and allows 80 concurrent¬ 
ly open files. 

The Network File Server, Ver¬ 
sion 1.1 is being shipped with all 
new Cluster/One Model A orders. 
Current intallations can be up¬ 
graded in the field for a one-time 
fee. Software and hardware sup¬ 
plements to the Server permit a 
network of up to 65 Apple 11 com¬ 
puters to access disk memory in 

16.5-, 33-, or 66-megabyte incre¬ 
ments. For complete details, con¬ 
taa Nestar Systems Inc, 2585 E 
Bayshore Rd, Palo Alto CA 
94303, (415) 493-2223. 

Circle 536 on Inquiry card. 
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What's New7 


MISCELLANEOUS 


simple Video-Display 
Timer and Controller 

The CRT 5047 preprogrammed 
vfdeo-timer and controller inte¬ 
grated circuit is designed for the 
video-control function in display 
terminals. It is especially effective 
for terminals that use 80 by 24 
display formats with a 5 by 7 dot- 
character matrix, although it can 
be preprogrammed for other dis¬ 
play formats. 

The CRT 5047 uses a fixed ROM 
(read-only memory) program that 
eliminates the software required 
to specify the display parameters. 
A two-integrated-circuit combina¬ 
tion of the CRT 5047 and the CRT 
8002B-003. a video-display-attri¬ 
butes controller, provides all of 
the electronics for a video ter¬ 
minal. In 100-unit lots, the CRT 
5047 costs S18. For more infor¬ 
mation, contact Standard Micro¬ 
systems, 35 Marcus Blvd. Haup- 
pauge NY 11787, (516) 273-3100. 


Circle 637 on Inquiry card. 


FIFO from 

Programmable Memory 

The 8X60 FIFO RAM Controller 
is an integrated circuit that con¬ 
verts programmablememofy cir¬ 
cuits into FIFO (first-in, first-out) 
buffer memories. With it, two 
afynchronous systems can be in¬ 
terconnected for buffered-data 
transfer rates exceeding 8 MHz, 

The 8X60 provides up to a 
12-bit address to a user-selected 
programmable memory of the de¬ 
sired data width. FIFO depth is 
selectable to one of four values; 
64, 256, 1024, and 4096. Logic is 
contained within the 8X60 to 
eliminate contention between 
read and write operations. Inputs 
and outputs are standard TTL 
(transistor-transistor logic), and all 
address outputs are tri-state. 
Specifications and pricing are 
available from Signetics. 811 E Ar- 
ques Ave, FOB 409, Sunnyvale 
CA 94086, (408) 739-7700. 

Circle 539 on (nquliy card. 


Single-Circuit CMOS 

The Series 80 family of CMOS 
(complementary metal-oxide 
semiconductor) single-circuit 
microcomputers is composed of 
four microcomputer circuits, peri¬ 
pheral circuits, and a develop¬ 
ment-support system. The series 
operates on ISIS- or CP/M-based 
systems. Series 80 corresponds to 
the 8048/8049-type NMOS (n-fype 
MOS) devices. In addition to the 
8048/8049 instructions, 13 other 
instructions are offered, including 
two fypes of HALT and three 
fypes of FLOAT instruaions. 
Eight instructions implement port 
moves and indirect-decrement 
functions. 

Among the Series 80 family is a 
development tool, the MPB800, 


Microcomputers 

which is an evaluation board that 
provides real-time emulation and 
debugging features. Also, there is 
the MSM80C48 microprocessor, 
which offers 1 K bytes of ROM 
(read-only memory) and 64 bytes 
of programmable memory, and 
the MSM80C49. which offers 
twice the memory contents of the 
C48. Both units feature a timer/ 
event counter, single-level inter¬ 
rupts, 110 instructions, and oper¬ 
ate from 5 V ± 10% supply volt¬ 
age with full TTL (transistor-tran¬ 
sistor logic) compatibility. For 
more information on these prod¬ 
ucts, contact OKI Semiconductor, 
1333 Lawrence Expy, Suite 401, 
Santa Clara CA 95051, (408) 
984-4842. 


Circle 540 on Inquiry card. 


IEEE-488 

Interface for the Apple 

The IEEE-4a8 interface card 
enables Apple II and Apple II Plus 
computers to monitor produc¬ 
tions lines, record and evaluate 
data, run test equipment, and in¬ 
terface with any apparatus com¬ 
patible with the IEEE-488 bus. 
Voltmeters, spectral analyzers, 
disk drives, and speech synthe¬ 
sizers can be controlled by this 
card. Also, it can be used to at¬ 
tach non-IEEE-488-compatible 
peripherals to the bus. The card 
can be driven by Applesoft or In¬ 
teger BASIC or any Apple ll-sup- 
ported language. Up to three 
cards can be installed in the 
Apple, allowing control of as 
many as 42 instruments. 

The IEEE-488 card costs less 
than S500. It is available from Ap¬ 
ple Computer Inc, 10260 Bandley 
Dr. Cupertino CA 95014, (408) 
996-1010. 

Circle 541 on inquiry card. 


ZX80 Enhancements 

Sinclair Research Ltd has an 
8 K-byte extended BASIC ROM 
(read-only memory) and a 16 K- 
byte programmable memory-ex¬ 
pansion module for its ZX80 
microcomputer. The extended 
BASIC features 37 new functions 
that can be programmed by 
single key strokes, extended and 
improved graphics, floating-point 
arithmetic to 9-digft accuracy, 
and log and trig functions with 
their inverses. The BASIC ROM 
costs $39.95, which includes a 
new keyboard and a manual. 
The 16 K-byte expansion plugs 
onto the back of the ZXSD. It 
costs S99.95. For more informa¬ 
tion, contaa Sinclair Research 
Ltd, One Sinclair PI, Nashua NH 
03061, or call operator 508 at 
(800) 543-3000. 


Circle 542 on inquiry card. 


^ nv'rv: Th 













Why use their flexible discs: 

Athana, BASF, Control Data, Dysan, IBM, Maxell, Nashua, 
Scotch, Shugart, Syncom, 3M, Verbatim or Wabash 

when you could be using 

MEMOREX 

for as low as $1.94 each? 


Find the flexible disc you’re now using on our cross reference list... 
then write down the equivalent Memorex part number you should be ordering. 


Vt*4Mpr#~«r 

1 

1 

1 

MUl-l 

Ce ount t. 

^dbrlBI 

4i«>m* 

PhW 

Pr*lm 

HP 


PMto* 


■toto-i 

■mis 

VstoH 

***.* 


rtnBtt-Cltr u 

eiiiyM Nhhh [Xrrr* 

■ Inqli.IlwHi, M*UU 

■vc„n»n,jp iiABiK niKtsiu 

.eu irss^isibis ti M la Xkidtsi «' w i- n 

Cinanm* 11 H O'A » IscMril sr Vr^N ■ 

4V 11 H ra Brtiu.iixrwnBiui e 

HU « riMlWlllU* 

iiir 

■1*4 Cm,■■H i*, n Hijri tods S1|S* Hsf 

cm *«b GantMiw 

WHI 

HBt 

I/3U 

3oin 

RtUf 

Rtio 

MI4 

HRi' 

to** 

2.04 

2.S9 

3.11) 

sm 

l« 

1.M 

1« 

2.41) 

34* 

BTHri 

Jitort 

ijiufr 

ii.wrx 

nMOi 

•Hip 

w*>l 

Htol 

WHI'I 

«4i»44 

vm<n 

Min 

fPMXi 

imn* 

rpi !■» 

FMi » 

IP 1 

m-i 

rvk» 

r*c B 

r-a-i * 

140.* DU 

144 MM 

144X3 

140 WPH 

Pm.Mi 

^tKf! 

1*1X4 

1*00* 

1KB3- 

lUt* 

rcEM.loai 

FDtoiaw 

|rj*.|IMU 

rm-viat 

rPH-BWt 

fUHUK 

FiriiiH 

mil 113 

FII1I1I3 

791*4114 

■91SK 

F<| fcli PlH it 

HnlliU IVri, 

□ubH Elf«|,lt 

lUM^isqsllMa Biitoril 

■aiiBHi4- IIH VI. H hLHrkI H 

■ hivsl c.svnito 3111*14 tots* 

ItiH* 37 Ms* todn sm** H»| 

»4<i 

HP* 

2. Afl 

3.99 

2.S0 

3. D9 

41*011 


1*11U5 


rHiiiD 

j rti ID 

7*Bnfi 

J'ih Sf 

IkiX l«t 

IU1* 

reto MM 

FipitH9* 

VI ill US 


r4HH> UlH ll 

lirvtrfii irii ***** 

krfliKM line,* 11 B>rto*l 

' 31 tl 

SOS 

4PHrj 



■ijtioa 


■ 

T43>B 

to* lU 

ebiM 

Mir* 

pnn^.im 

miD-aai-a 

PilhOth 

nriiiri 

iniii 

Ftai|M4iiw H 

IhiUH* 

HI BMJUi ejhlittitoiiui 

toll 144 1 rn ftpl H hetatv 

ItHi todt* 1 3H 141. H toalsil 

IKrti iMto 1 11 r «rl. tocSnl 

Sotl B44 1IW* Pin thCttrll 

Bsni4tn H.H3 XfHpViHlI* 

Hi toc4 1 lot* pip ■ BACiatrl s. Hub Mi4 

BlSdsI CinniiilH* 11*14 IwqH 

314 

3|t| 

314 

3tP* 

314 

BID* 

nil 

Bill 

soa 

3.09 

S09 

309 

aiM 

9.09 

9.0B 

3.49 

339 

tia>46 

trs+n 

ITIUI 

rrurtr 

4nitoi 

*>in 

*#411 

**44* 

priso 

MMI* 

hbUfV 

imitt 

I44WM* 

rca *Mi 

nkt XMb 


N^pnit 

143.ailU* 

I1X-1W 

11*-1*1 

>4I» 

tiiei 

HIM 

0434 *»1 

pon *«* 

DUh-idI* 

Don *M* 

H4I3.4MH 

#1131111 

f34i1*ilS 

rjtopiiS 

IJHUH 

UHil 

*t*s3y 

Pi^r-CMHiiriVr 

FVntiMii lAzruH 

3Di>t30« 

3.1W 

414014 


rWV 



rn t*» 

B1I4 


1*03* 

rOH 1B» 

FlhAIIIE 

- 

W 1 til II ■ 

Bitia,! 

■me* Otfiiili Writs 

totw tlluhMntod 

ID toiH 144 

IB lll<4 Him 

M hmi tUiilHtmiBSH Msp 

13 414 144. 

■B 144 ttoto, sHtub PlU4 

34D1 

Mtlt 

Maa 

HM 

j.BP 

1 94 

1 94 

S,U 

S.I4 

dtKii I 

*1*010 

41*011 1 

tom 

**HJ 

G4H* 

wn 

min 

IWI 


MUI 

fMi I1» 

Ufl M* 

TU-P 

FM- IQ 

inito 

11* 191 

BiA iito 

IHW 

l*M* 

POWBI* 

UClUB.DI 

Muunx 

M*i49ni 

, MbiXthX 

uiw 

•inar 

■ Ikiftt 

■1*- luwr tvHM 
bM* 

PiHitsi Oinmr Vn** 

Hi BWk* IUriH4UMi 

ra 1144 P«4 

IB 144 tods 

Bull Bh 4 IJJnkUnllHl s/tofa 1114 
m H44 toats i*i*iyB Hiufl 

IB Hsfl tor4 sltoih nUf 

Hir 

31 IP 

HIv 

nil 

H» 

314 

i.it 

8,14 

8.34 

2.34 

2.34 

_ 

toto* 

ItoviP 

ivr/io 

iebiiQ 


- 

: 

_ 



PP*»*-B1 

HHlt-IB 

1 

2 

na Jii &*trmp Mas 

t«>4itociis 

It Hm tonti 

IP H4« ihai*. siHub Hnb 
le HsV toTTlti-11.1*14 nii« 

HO 

4>n 

4tol 

MH 

MH 

S.W 

8.Mi 1 

2.Tfl 

3-7! 

srfl 

: 

to*r4 

touo 

104/I<l 

tnri» 

IDbdD 

- 

- 


2 

*1* 1*4 

114-11.1 

1,''4-IH 



“ 



Memorex Flexible Discs...The Ultimate in Memory Excellence 


Quality 

Memorex meana quality pfoducts ir>ai you csen depetid on 
Quality control at Memorex means starllnig with the beat 
tnaleriais available Conllnuai surveillance ihroughcut ihe 
entire manuiacturing process. Thetsenefitof Memorexa years 
dI experience in magnetic media product Ion. reeulllng^ lor 
Instance, In proprlelary coating formulations, The tthmI eophis' 
healed tesllrihg procedures yoii'll find anywhere In ihe business. 

too Percent Emif Free 

Each and every Meirvorex Ftexible Disc Is certihed to be I DO 
percent error tree. EflCh track at each Hexible di&c ts teeted, 
Individually, to Memoreys stringent standards of excetience. 
They lest signal ajnpNtude, resoluticnp low^pess moduletionr 
overwfte, missing pulse error and extra pulse error They are 
torgue'lesled. and competitively lesled on drives avallabte 
Irom almost every major drive manufacturer In Ihe industry 
including drives that Memorex merrufaciurers- Rigid qualriy 
audits are buHt Into every step Dt the manufacturing process 
and Biringent testing resutl in e standard of excellence that 
aesures you, our custorner, of a quality product designed for 
increased data reliabllily and ccnalstanl lop performance. 

Cuvtomer-Ofiertted Packaging 

Memorex’s commitment to exoallence does not slop with a 
qualLty producl- They era proud of their flexible discs and they 
package them wilN pride. Both Iheir packaging and their 
labeling have been designed with your ease of Identification 
end use In mind. The deeH top box containing ten discs is 
convenient lor tiling and storage. Both box labels and jackal 
labels provide full information on compatibility, denary, aec- 
torlng, and record length. Envelopiee with multi-language care 
end handling Instructions end color-coded removable labels 
are Included. A write-protect teature is available to provide 
data security. 

Full One Year warranty — Tour Aaaurance erf Quality 
Memorex Flexible Discs will be replaced by Memorex if they 
ere found to be defective In materfals or workmanship within 
or>e year of the dale of purchase. Other than replacement, 
Memorex will not b« responsible for any damages or losses 
(Including cansepuentlal damages) caused by the use of 
MerTvorex Fiexible Discs. 


Quantity Discounts Avail able 

Memorex Flexible Discs are packed 10 discs to a carton and 
to cartons tc a case. Please andar only In increments of 100 
units for quantity 100 pricino. We are also willing to accom- 
mudate you r smaller orders. Quantities less than 100 units are 
available In increments ol 10 units at a t0% surcharoe. 
Quantity discount! are aloe available. Ondor SOO or more 
discs at Ihe aeme lime anddedud 1‘^k; 1,000 or more saves 
you 2%; 2,000 or more saves you 3%; 5,000 or more saves you 
A%; 10,000 or more saves you 2S.000 or more saves you 
6^*: 50,000 Of more saves you 7% and 100,000 or more discs 
earns you art B% discount oh our super low quantity 100 price. 
Aimost all Mamorox Flexible Discs are immediately available 
fram CE. Ourwarehouso lacllitlas are equipped to heip us set 
you I he quality product you need, when you need It. If you need 
Further assistance to find the liexibla disc that's right for you, 
call the Memorex compatibliity hotline. Dial SOO-Sae-eoso 
and ask (or the ti&nihfe disc hoJfine extension 0997. In California 
dial 000-672-3525 extension 0997. 

8uy with Confidence 

Togal the faatBfft dellvory Irmn CE of f&aT Msmcfex Plexihle Oise a, send 
or phqrra your order directly to ouf CompUkrr Pnoduotg Olvlslon. Bb butb 
to Ciku late your prloa uaingthB CE phcBS Fn thiB id. Michlgin realdetTlB 
pleftK add 4‘Hi Bales tax. Wntten purchase Orders are accepted trom 
approved govemmenl agencioe and nnost wall railed fimis at a ItHs 
euroharpft lor net 10 itftling. an oaiea are subieci Id avdllAbULty, 
acceptanC* and voriFlcalk>n. All mIob are linel. Pricee, te+ms snd 
apectfleationaare Bubiect to change Wlfhent nollca. Out ol ataCk iieins 
will be plAced uo backorder auloinatilCSily unleaa CE la iPHtfuCted 
cUFfaraolly. Minimum order £50.00. lrttBtrvaHt>fi*l orderaara Invited wllh 
a $20.00 aurchargelorapeckal barKlIInc in addllipri to ahlpplng chargoa.. 
Ah shjpmania are f.O.BL Ann Arbor, Mlchklan No COO'S plaasa. Non- 
cemried and loralgp checke require bank -cleaTanCA 
Mall orders la commimicptloni Eiactmnica, Box 1003. Ann 
Arbor, MKhtaan 4S10i U.S.A. Add $B.0Q per caae or partlal-tASa ot 
too a-irtch discB or S6.00 per CAM 0 l too StA-Jneh mmi-diSC3 lor 
1J.P.S. gv&und stilpplnp and handHnfl In the conlinental U.S.A. If yew 
have a Maaler Cajd or Visa card, y&V fn*y call anytime and place 
a credll card order. Order toU-Irse in the Unlled States. CalF 
anyilme 000-5314414. If you are oulsfdAi the U.St- or In Michigan, 
dial 31S-9044444. Dealer InqtiIrina Invited All order lines at 
CommuniCAtfont gleclronlta are atahed 24 hours. 

CopyrightCommuhlClHOflt ewctmnlca'’ 
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Order Toll-Free! 
21-4414 


For Data RaRabilit/—Memorex Rexible Discs 



COMMUNICATIONS 

ELECTRONICS" 


Computer Products Division 


B54 Phoenix □ Sox 1002 □ Ann Arbor, Michi^n4aioe U S.A. 
Call TQU-FREE £SOO) 521 -4414 or ouUid* U.S.A. (9l3J BB4-4444 























































What's New? 


MISCELLANEOUS 



Controller Board 
for Heath Systems 

Users can double the 5-inch 
rioppy-disk storage capacity of 
Heath 88/89 mfcrocomputers 
with the FDC-880H floppy-disk- 
controller board from CDR Sys¬ 
tems fnc. The board runs under 
CF/M 2.2 and is capable of han¬ 
dling as many as four Shugart- 
compatible 5- or 8-inch drives si¬ 
multaneously. In addition, the 
FDC-880H handles single- and 
double-sided operation and 
single- and double-density data. 


New AMD PROMs 

Advanced Micro Devices' 
(AMD) new family of PROMs 
(programmable read-only mem¬ 
ories) uses a platinum-silicide fuse, 
which offers a 97% program¬ 
ming yield. Among the family 
members are the Am27S40 and 
the Am27S4 l. Both are 4 K-byte 
by 4-bit bipolar PROMs. The 
Am27S40 has open-collector out¬ 
puts while the Am27S4I has 
three-state outputs. The devices 
offer 50 ns or 35 ns maximum ac¬ 
cess times, respectively. The 
Am27PS4l Is a three-state, 


The board converts 5-inch hard- 
sectored disks to soft-sectored 
double-density. 

The FDC-880H unit is supplied 
with a cable, zero-origin conver¬ 
sion PROM (programmable read¬ 
only memory), boot PROM with 
disk diagnostics, and hardware 
and software manuals. It costs 
S695 and Is available from CDR 
Systems Inc, 7667 Vickers St, Suite 
C, San Diego CA 92111, (714) 
275-1272. 

Circle 543 on Inquiry card. 


power-switched PROM that re¬ 
lieves power problems by re¬ 
ducing consumption from 875 
mW to 425 mW when deselected. 

The platinum-silicide fuse is nor¬ 
mally programmed with a single 
pulse. There have been no fuse 
failures reported in more than 13 
billion hours of tests. 

In lOOunIt lots, prices for this 
family of PROMs begin at 544.90. 
For more information, contact 
Advanced Micro Devices Inc, 901 
Thompson PI, Sunnyvale CA 
94086, (408) 732-2400. 

Circle 544 on inquiry card. 


Upgrade Your Casfotone 

Robin Whittle, 42 Yeneda St, 
North Balwyn, Australia, has a 
technical bulletin that contains 
extensive yet simple modifications 
for the Casiotone M-10 keyboard 
instrument. The M-10 is a hand¬ 
held, four-voice synthesizer With 
Robin's modifications, the M-10 
can have 25 voices, two-octave 
drop switches, hold, sustain, a 
milder vibrato than normal, and 
adjustable tuning. The parts re¬ 
quired cost approximately S20. 
Robin's bulletin, which includes 
the theory and construction 
notes, costs $3 

Circle 545 on Inquiry card. 

North-Holland Catalog 

Books and journals covering 
computer communications, simu¬ 
lation, artificial intelligence, pro¬ 
gramming languages and tech¬ 
niques, computing in medicine 
and biology, and other related 
subjeas are described in the 
North-Holland Computer Publi¬ 
cations Survey 1980. Many of 
the publications are papers from 
conferences and seminars. For 
the brochure and price list, con¬ 
tact Elsevier/North-Holland- 
Journals Information Center, 52 
Vanderbilt Ave, New York NY 
10017, (212) 867-9040. 

Circle 548 on Inquiry card. 

Handbook 
Explains EEPROM 

The E’PROM Family Applica¬ 
tions Handbook describes the 
operation and application possi¬ 
bilities of Intel's 16 k-bit EEPROM 
(elearically erasable program¬ 
mable read-only memory). The 
handbook shows ways to inter¬ 
face the device to a microproces¬ 
sor and program it The hand¬ 
book is available free from Intel 
Corporation, Literature Depart¬ 
ment SV3-3, 3065 Bowers Ave, 
Santa Clara CA 95051, (408) 
734-8102. 

Circle 547 on inquiry card. 
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PrintensPlus 

...computers, peripherals, 
accessories and supplies! 



APPLE ACCESSORIES 


Apple II &48K . CALL 

Disk IT w/controller DOS 3.3 __... CALL 

Disk II Add-On . CALL 

Microsoft ZflO Softcard . 319. 

16K Ram Card ... 159. 

CCS Parallel Card .. 109. 

Async Serial Card ... 139. 

Clock/Calendar Card ..109. 

IEEE Card . 239. 

A-D Card . 99. 

Mountain Comp. Romplus .. 139. 

KB RJter ROM . 49. 

CPS Multifunction Card. 199. 

Supertalker . 259. 

Paymar L/C Adapter * * New.49. 

- Old .. 39. 

MGR Super Mod ... 25. 

Superterm ..._ 319. 

Videx Video Term. 309. 

APPLE SOFTWARE 

Personal S/W Desktop Plan II ___ Si69. 

CCA Data Mgmt .. 85. 

Visicalc ..... 169. 

Visiplot ... 159. 

Visitrend/Visiplot .— 219. 

Visidex .. 169. 

Vislterm . 129. 

MicroPro Wordstar .*. 299. 

Super-Sort ....159. 

Mail-Merge .. 99. 

Data Star . 239. 

Spell Star. 199. 

Muse Super Text tl. 129. 

Address Book . 44. 

Form Letter Module ... 79. 

Stoneware-DB Master II _____ 199. 

Microcom-MIcroCourier . 239. 

Infotory ...... 199. 

RIBBONS 

NEC . j... $77.00/D<a. 

Qume . 45.00/Doz. 

Diablo . 66.00/Doi. 

Anadex ..... 135.00/6 ea. 

Trite! . 95.00/DO3!. 

■n/DEC/TTY _ 45.00/Doz. 

Epson ....... 13.95/ea. 

MPI/Axiom/Base 2 _*.. 10.00 ea. 


MAGNETIC MEDIA 

Prernium Quality Ai Bargain Prices 
Diskettes, all Formats 
!00% Certified with hub rings, box of tO 
Single sided, single density ........ 26.95 

Single sided, double density.. 29.95 

Double side, double density . 38.95 

8" Diskettes, All Formats, 100% Certified 

Single sided, single density . 29.95 

S5SD Error Free . __ ..,. 32.95 

Single sided, double density 39.95 

Double sided, double density _ 49.95 


epsoNs 

Complete Stock of MX-80. MX-80 F/T 
MX-100 Printers, Graphics Chip Sets 
Cards and Cables 



rfEC-8023 A, 100 cps Matrix Printer 

Hi-Res doi graphics, proporttonaf spacing, 
correspondent quality printing, bidirectional 
tractor and friction feed. 80. 132 cof. Greek & 
Math symbols. Everything you need in a small 
printer. 

List $840 ..$699. 



MODEMS 


UDS 103 LP. direct.* 169. 

103 JLP Auto Answer . 219. 

202 LP 1200 BAUD . 259. 

NOVATION CAT. acoustic . 159. 

DCAT. direct .. 169. 

Auto Cat.219. 

Apple Cat... 339. 

HAYES SI00 Micromodem . $349. 

Apple Micromodem ... 329. 

Smart Modem. 249. 

VIDEO MONITORS 

Zenith 12" Green . $139. 

NEC 12" Green . $239. 

Amdex 12" B/W (Leedex) . $139. 

Amdek 13" Color Lo-Res . $439. 

VIDEO TERMINALS 

Ampex Dialog 80 . $995. 

Ampex Dialog 30 . 795. 

Televideo 920C. 645. 

Televideo 950 . 995. 



MPI 88G / 99G MATRIX 

High resolutiofi dot addressable graphics for 
Apple. Enhanced "correspondence quatlly" 
printing. Tractor and friction feed. Sehai and 
ParaiiH Input. iOO cps Bidirectional printing. 


80, 96 and 132 column widths! 

88 G List $749 .. $589, 

99 G List $849 . $660. 

Apple Parallel I/O Card/Cable/Disk .. $ 1 10. 
with Graphics Prom (Ap-Pak) ..,.. $ 145. 

IEEE I/O Card. $55, 

Single Sheet Feeder. $25, 

QT Cover . $25, 



NEC SPINWRITERS 

5510/5530 RO w/tractor ..$2,550. 

7710/7730 RO w/tractor .$2,595. 

5520 KSR w/tractor . $2,850. 

7720 KSR w/tractor . $2,895. 

3510/3530 RO .$1,895. 

Bi-directional tractor . $225. 

Pusher tractor . $350. 



OLYMPIA 


Letter quality. Daisy wheel printer/typewriter 
interfaces to Apple, Atari, NEC, and 

RS232 Serial ports. A truly cost effective letter 
quaiity printer that functions as a typewriter. 

ESI00 RO Computer printer 

Ust$t690 CALL 

ESI00 Typewriter only ...... " 

Interface Card Orily _ '' 

(specify serial or parallel) 

I/O Cable (specify serial or parallel) ... " 

Apple Serial Card . * 

Print Wheels & Ribbons . . ® 



NEC 


PC-aOOO Series 
Jz^Microcomputer System. 


INTRO 

PRICING 

$1099.00 


• ZaOA CPG A MHi 

• 5 user programmable ftirKtlon keys • 02 Keys with numerk 
keypad • 160 k LOO resolution ■ 80 character screen 

PC-BOOI A Microcomputef w/32K RAM - 1099. 

PC-8012A I/O Qnit w/32K RAM 

Expansion slots ..... 699. 

PC-8031A Dual Mlnl-Dlsk Drive <Jntt .. 1099. 

PC-S032A Ad&On Dual Mini Disk 
Drive Unit _*....... 949, 


TO PLACE YOUR ORDER CALL: 

TELEPHONE TELEX 

(714> 744-7314 697120 

or write to: 

MlUOIAAa 

Computer Products 

910105 W. Sar Marcos Bivd., San Marcos, CA 92069 
TERMS OF SALE; Ceiih { h«k mones Dndpr t»nk wtfp^irjinslrr 
credH 1 drd or purfhijsr ordiTi ^rrMTi ijualifiwJ firms artd 
irisUiutir'ih^ mrludr irlephofiH mimtiFi u^th i 7 rd(«r and 

expiraTHTn d.3lc- on. credit card D^clpr^ C;alilofnia residpni5 add 6* 
Mirs Adverti5et1 pnre 5 Jire fn$ f.»runpaid orders FOB sfyppiirt^ 
pciirf Add .HT fcjt shippuiq in (J S Pncjnt] and dvaiSAhiiil\ sobjemc 

(■ hitnci £' iMthcsut ncK ice 














































































































What's New7 


MISCELI7\NEOUS 





Typc^-Ahead Buffer 

The Model 150 Type-Ahead 
Buffer for the Apple II features a 
40-character type-ahead capabili¬ 
ty. It eliminates the need to wait 
for computer prompts before en¬ 
tering the next command or data. 
No software patches, circuit 
board cuts, or jumpers are re¬ 
quired. The Model 150 costs 
$49.95 and is available from Vista 
Computer Company, 1317 E 
Edinger, Santa Ana CA 92705, 
(714} 953-0523. 

Circle 550 on inquiry card. 



64 K-BIt ROM 

GTE’s 2364 is a 64 K-bit ROM 
(read-only memory) with an 
automatic power-down feature 
that reduces power requirements. 
The device operates with a 
40 mA current in the active mode 
and an 8 mA current in the stand¬ 
by mode. It uses a single -i-5 V 
supply. 

The 2364 is organized as an 
8 K-byte by 8-bit unit. The device 
has access times of 250 and 
300 ns. All inputs and outputs are 
TTL- (transistor-transistor logic) 
compatible. 

In lots of 250, the 300 ns 2364 
ROM costs $21.20. Contact GTE 
Microcircuits Division. 2000 W 
14th St, Tempe AZ 85281, (602) 
968-4431. 

Circle 548 on Inquiry card. 


A Modem for the Atari 

The Microconnection is an 
answer/originate, direct-connect 
modem for Atari 400 and 800 
computers. The Microconnection 
features autodial/autoanswer 
operation (optional), which 
allows an unattended Atari to 
send messages, text, or other 
data to a host computer, and 
automatically answer the tele¬ 
phone and receive data, too. 

The Microconnection is Bell 
103 compatible and operates at 
300 bps (bits per second). Models 
are available for use without the 
Atari 850 interface and provide a 
socket for connection to any 
serial printer capable of 300 bps 
operation. A cassette recorder 
can be plugged into the unit for 
storage and playback of received 
data. 

With autodialing terminal soft¬ 
ware, power supply, and a cable, 
the Microconnection costs 
$199.50. The autodial/autoans¬ 
wer option is $79 extra. For com¬ 
plete details, contact the Micro- 
Peripheral Corporation, 2643 
I51st PI, NE, Redmond WA 
98052, (206) 881-7544. 

Circle 549 on Inquiry card. 


FORTH for the Apple 

TransFORTH II is a fully com¬ 
piled, floating-point implementa¬ 
tion of fig-FORTH for Apple II, II 
Plus, or III microcomputers. It has 
transcendental funaions, strings 
and arrays, high- and low-resolu¬ 
tion graphics, Turtlegraphics, and 
music. 

TransFORTH II has a suggested 
price of $125. For details, contact 
Insoft, 259 Barnett Rd, Unit #3, 
Medford OR 97501, (503) 
779-2465. 

Circle 551 on Inquiry card. 


Articles and 
Papers Compilation 

The Battelle Memorial Institute 
has a booklet listing the titles of 
papers and articles from its staff. 
The booklet contains the names 
and dates of the publications in 
which an article or paper ap¬ 
peared and the authorjs). 

Copies of the booklet, entitled 
Published Papers and Articles: 
1980, are free from the Re¬ 
print/Brochure Center, Banelle 
Memorial Institute, 505 King Ave, 
Columbus OH 43201, Attn: Jane 
Carr, (614) 424-7727. Battelle is 
an independent research and 
development institute. 

Circle 552 on inquiry card. 














ifcnpplG computer 

Authorized Dealer 


Authorized Dealer 


Microcomputer 


S California 
Computer 
Systems 

Floppy Controller 

64IC Dynamic Rem Boerd, ^OOns 

Z-BO CPU boarti w/monitor ROM 

l€iK Stnilr memar^ boArd, 204fn*. .. 

SiK Sl*Ui: niemafy boarid^ 204kift. 

S-100 12 Slot K«tnfriDie.. 

4-Porc Serial Interbpce, ..... 

2-Port Serial/2-Port ParalleJ Intertace. 

A-Port Parallpl Interface .................. 


APPLE II PLUS 
$1025 
$1089 
$1199 


PC-SOOIA 32K Coniptiier. . .... *.. - - CALL 

PC S012A I/O Unit w/32K RAM...CALL 

PC 80I3A DunJ Mlnl Olalt Drive Unit.. .CALL 

PC-8001 Multi Cardware (FRl/O & 32K) .CALL 

CP/M 2.20peTallng Sywtein fm NEC. . ..129 

WuidStar configured fur NEC . ..* ..299 

.SitperCalc confleured Iqr NEC.279 

NEC Wordprocesaor& Accouittbig Software -,, , .CALL 
Many fiioie volt ware par::kage« and tanguage*; 

(PascaU Fortran. CoboL etcS are available conflgui^^d tof 

the NEC 8001A Computer 

Please i;:all or write for a pr<H]!urt prke Uat. 

PltTctac^ Cfll/ /or prices 


NOW 


ORDER TOLL FREE 

800-854-6654 

In Callfoniia and 
outside continental U.S. 

(714) 698-8088 

Telea 695-000 Beta CCMO 


64K NOW 

includes 16 K Ramboard 


APPLE 

DISK DRIVES 
ONLY 


ATARI 

800 

16K 

$749 


$439 


Epson 

MX-80 

CALL 


w/controtler and DOS 3.B 


Atari 400 w / I6K . . = . .. .349 

410 Progratn Beccwdet. .. 65 

810 Dis* Drive.. . . .449 

S25 SO col 7x8 Dot mAtrla impact printer.699. 

822 40 coL Quiet Therntal Printer . 349 

850 interface Module...159 

Aiart IMt Bam Module.. .69 

Axton Rdmcram 3214 Module. . ....189 

AvailobiB Now!! 

Aaterulda^ Missile Command and Star Raiders. .35ea. 

WE STOCK ALL ATARI COMPITTEH SOFTWARE AND 

HARDWARE. 

PLEASE CALL OR WRITE FORCOMin.ETE PRICE U$T. 


SEE OURADSON 
PAGES 146 & 147 
FOR MORE 
DISCOUN S 


Anadea 9501 w / 2K Buffer.. 

C. Hah Starwrlter 25 CPS daisywheel... 
C. Itah StaiwrlteT 45 CpS daisywheel . . . 

Epson MX-70. 

E|»on MX-80 & MX-80 F/T. 

Epson MX-IOO..... 

NEC 8023 Impact Dot Matrix*.. 

NEC Spluwrltera (Lsieat models) ... 

Paper Tiger 1DS-445G w/gtaphics....... 

Paper Tiger 105-4600 w/graphira .. 

Papex Tiger IDS-560G w.^graphics. 

SUentypePrinter w/Apple Interlace. , . - . 
Qume Sprint Daisywheels (Latest modeta) 


.1349 
.1449 
.1649 
CALL 
CALL 
CALL 
. . 695 
CALL 
. .699 
. .949 
.1249 
. .349 
CALL 


16 K RAM BOARD by conComp 
for Apple II Computers 
AVAILABLE 

NOW ^ 9 A 

FOR ONLY ^ 


Video Monitors 

Amdek 'Leedex Video 109 12" B&W. 

Amdek /Leedes Video I l>0<j 1 2 '* Gieen Phoapher 
Amdek (HltachlJ 13“ Coior w/aud1a output.... 

NEC t r Green Phtnpliet Display JB‘ 1201M- 

NEC 12" Lo-ftea Color Display. .. 

NEC 12“ Hl-Res RGB Culor Display..- ■ 

Sanya 9“ B&W Display ... 

Sanya 9' Green Phospber Display.. 

Sanyo 12“ B&W Display.. . 

Sanyo 12" Green PhoSpher Display. . . 

Sanyo 13” Color Display .. 

Zenith 12" Green PhospheT Display ZVM-t 21 -. . 


.155 
. . 179 
. .389 
CALL 
CALL 
CALI. 
..185 
CALL 
. -269 
. -285 
. .449 
. . 149 


Ordenng inlormflllon Pbcru ordiiiTf. u.>imy VISA. MASTERCARU. 
AMERICAN EXPRESS, DINER'S CLUB. CARTE BLANCHE. 

■wne transfer. coshiet'B or cerlrFied ninnsy ord(tr. nr personal 

check (allow wn days Id clear) Uriilesa prepaid wtlh cash, pleas?; cidd 
Fi'ti Ipr hiilpping handlirg and insurance Cminimum 5 (H)) Calilur 
nia reskJents add h'^i sakrS raK Wi' ai crpl CODs OEM's, InUituFKinv 
and corporations please send lor a wntteni quoraTion All equiptnenf 
Is -ujtx^irt |o price change end flyailaMn-V urithoui reUire Ail equip 
rtienl is new and compleie wLIh manuiaclurct s warranty [usually ■'^fl 
davsl Showiuom prices may difler from mail utcIit pniv’- 


ZENITH 

12” 

GREEN 


Personal 

Computer 

ColoT * Sound * Graphics 
Call or write for more info* 
Disfc driue^ otiOfFobfe saoni 


Mail Order 


$149 


8314 Parkway Drive 
La Mesa, California 92041 


VIC20 




























































































What's New? 


MISCELLANEOUS 



Programming 
and EPROM Memory 
on One Board 

SSM Microcomputer Products’ 
PBI S'100 board combines pro¬ 
gramming and memory capabili¬ 
ties. Four on-card sockets provide 
a total of 4 K or 8 K bytes of mem¬ 
ory, depending upon whether 
2708 or 2716 EPROMs (erasable 
programmabie read-only mem¬ 
ories) are used. Two program¬ 
ming sockets are provided for a 
2708 and a 2716. Separate on- 



card circuits ailow programming 
of 5 V 2708 and 2716 EPROMs 
without board modifications. The 
programming voltage is gener¬ 
ated on-board. 

The PBI board with software 
for programming and verifying 
EPROMs costs S265. A kit version 
is available for $ 179. Contact SSM 
Microcomputer Products Inc, 
2190 Paragon Dr. San Jose CA 
95131. (408) 946-7400. 

CirclB 653 on Inquiry card. 


Reversible Floppy Disks 

Omni Resources has developed 
a reversible 5-inch floppy disk. 
Each Omni Flip/Floppy has two 
recording surfaces, two sets of 
write-enable notches, two index 
holes, and reinforcing hub rings. 
Each disk is rated for over 12 mil¬ 
lion passes without disk-related 
errors or significant wear. Omni's 
5-pack sells for $21, and a 
10-pack costs $40. For more in¬ 
formation. contaa Omni Re 
sources, 4 Oak Pond Ave, Mill- 
bury MA 01527, (800) 343-7620; 
in Massachusetts (800) 252-8770. 

Circle 554 of> Inquiry card. 


MicroCOMPOSER-il 

MicroCOMPOSER-ll is a type¬ 
setting system that is added to a 
Compuwriter II typesetting ma¬ 
chine made by CompuGraphic. 
MicroCOMPOSER-ll consists of 
software and a hardware inter¬ 
face. The hardware interface is 
piaced inside the Compuwriter 
and connected to a TRS-80 Model 
I or III microcomputer. Micro- 
COMPOSER-II reads files created 
using the TRS-80's word-process¬ 
ing programs and feeds them to 
the Compuwriter II for a hard¬ 
copy printout. 

Cove View Press, the market¬ 
ing agent for this microApplica- 
tions Associates' system, recom¬ 
mends using the Scripsit or Elec¬ 
tric Pencil word-processing pro¬ 
grams. The word-processing pro¬ 
grams allow text to be formatted 
to fit MicroCOMPOSER-ll stan¬ 
dards. The TRS80 must have at 
least 32 K bytes of memory and 
one or more disk drives. Micro¬ 
COMPOSER-ll costs $1500. For 
details, contact Cove View Press, 
POB 637, Garberville CA 95440, 
(707) 923-3476. 

Circle 565 un Inquiry card. 

Double-Density 
Digital Cassette 

Magnetic Information Systems 
has introduced a line of digital 
cassettes that have been selected 
and certified for storing twice the 
normal bit density. Each cassette 
is certified for 0 errors at 1600 bpi 
(bits per inch) and is guaranteed 
for a year. To complement this 
line, MIS will also supply align¬ 
ment tapes to help users calibrate 
their machines to this higher 
storage capacity. For additional 
information, contact Magnetic In¬ 
formation Systems. POB B06,415 
Howe Ave, Shelton CT 06484, 
(203) 735-6477. 

Circle 556 on inquiry card. 


518 November 1981 © BYTE Publications Inc 


























COMPUTER STOP 


2545 W. 237 St. Torrance, CA. 90505 


ORDER BY PHONE 
MON.-SAT. 

10-6 

(213) 539-7670 PST 
TELEX:678401 TAB IRIN 


LOWEST PRICES IN THE WEST.NORTH. SOUTH & EAST 

^MfeipplG computer 1-800-421-1947 

Sales and Service 

NEC 8001A.$1100 


NEC 8012A.$ 750 

NEC 8031A. $1100 

NEC RGB Monitor.$ 999 

NEC General Accounting 
System.$ 350 

APPLE HARDWARE 

Parallel Printer Interface Card.*. *,., 160 

Communications Card.......195 

High Speed Serial Interface —.* *. *.160 

Pascal Language System.*. *.425 

Centronics Printer Interface ___ 186 

Applesoft Firmware Card *. -.*_*_160 

Integer Firmware Card ....160 

Disk J[ with Controller DOS 3.3__529 

Disk J[ only ........475 

Graphics Tablet....... .625 

OTHER HARDWARE 

Alf Music Synthesizer (3 Voice)... .245 

9 voice.......176 

ABT Numeric Keypad.......119 

Micromodem 295 

Apple Clock ...... 245 

Rom Plus with Keyboard Filter..175 

lntrol/X-10 System ... 250 

Romwriter.. ..150 

DoubleVIsfon SO % 24 Video Interface ........ -245 

CCS Arithmetic Processor. .399 

CCS Paral lei I nterface.....119 

16K Ram Card .. .........145 

Microworks DS-65 Digisector.. .339 

SVA S inch Disk Controller ... 350 

Sup-R*Mod . 30 

CCS Synchronous Serial Interface_ .......... 159 

CCS Asynchronous Serial Interface ______ 169 

Corvus 10 Meg. Hard Disk.. .4395 

Corvus Constellation.595 

M ISC ELLANEOUSf SUPPLIES 

16K RAM {200 250 NS)...29 

Verbatium Datalife Diskette {Box of 10).30 

Dysan Diskettes {Box of 5) .... .... 22 

Apple Diskettes {Box of 10)..45 

Verbatim Diskette Boxes (Holds 50 Disks).18 

Silentype Paper (Box of 10 rolls)...40 


APPLE ][ Plus 
5K.......$1075 

4dK.$1193 

Disk][Drive.. $529 

with Controller & Dos. 3.3 

MICRO MODEM II 
$295 

Z-60 Softcard 
$299 


MONITORSfDISPLAYS 

Leedex Video 10012*_ 140 

Sanyo 9* Monitor. 195 

KG-12C Green Phos. Monitor.....275 

Sanyo 12* Green Phosphor Monitor.. .275 

NEC 12* Green Phosphor Monitor... .275 

Sanyo 12* BM Monitor ..250 


PRINTERS 

Apple Silentype with Interface ..525 

IDS 445 (Paper Tiger) with Graphics.650 

IDS 460 with Graphics....1049 

IDS 560 with Graphics 10).... 1199 

Centronics 737 ________796 

N EC Spin writer {RO^ Serial)...2650 


SOFTWARE 

The Controller... 525 

Apple Post (Mailing List Program)--- 45 

Easy writer Professional System ..*195 

Apple Pie 2.0. .110 

DB Master Data Management ... .175 

The Cashier......... .210 

Apple Writer. 65 

Vlslcalc ......... .175 

CCA Data Management System....... 90 

Full Screen Mapping for CCA DMS ...59 

Pascal Interactive Terminal Software (PITS).29 

Basic Interactive Terminal Software (BITS) .... _29 

Data Capture..... .45 

Data Factory DMS. 110 

Apple Plot. 55 

Apple Pilot .. 120 

Magic Wand Word Processor (Needs Z-BO Softcard) 345 

Dow Jones Portfolio Evaluator.. 45 

Fortran ......... 140 


ORDERING INFORMATION: Phone orders Invited u$lng VISA, MASTERCARD or bank vYifO tran$fer$. VISA MC credit cerd earvloe Oherge of 2 %. 

Mail order may eend charge card number {include expiration datei, cash per'® check, money order or personal check {allow 10 business days to clear.J Please include a telephone 
number with ell orders. Foreign orders (excluding Military PO'S) add 10% tor shipping. All funds rhust be id U S- dollars (letters Ot credit permftted). Shipping, Handling and in¬ 
surance in U S. add 3% (minimum $4.00). California residents add 6% sales [ax. Our low margins prohibit us to send COD or on purchese orders or open account (please send for 
written quotation). All equipment is subject to price change and availability. Equipment is new and complete with the manufacturer warranty. We do not guarantee merchantlbLlity 
of products sold. All returned equipment is subject to a 15% restockirtg fee. Wo ship most orders within 2 days. 

WE AREA MEM BER OF THE CHAMBER OF COMMERCE. RETAIL STORE PRtCES MAY DIFFER FROM MAIL ORDER PRICiS. 

PLEASE SEND ORDERS TO: 

COMPUTER STOP, 2545 W. 237 St., TORRANCE, CA 90505 


Circle 96 on Inauirv card. 
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Glrde 160 on Inquiry card. 



CALL TOLL FREE 

1 - 800 - 228-4097 


Call For “Unbelievable” Low Low Prices 
On These Lines; 


AMDEK 

APPLE 

ATARI 

BASE 2 

CENTRONICS 

COMMODORE 

DC HAYES 

HAZELTINE 

LEEDEX 


MACROTRONICS 
MAXELL 
MICROSOFT 
MOUNTAIN’HARDWARE 
N.E.C. 

NORTHSTAR 

PANASONIC 

SANYO 

SYNCOM 




■ 1 


roue 



mmiK 

1840 “0" Street Lincoln. Nebraska 68508 


VTC4 


In Nebraska Call (402) 476-7331 



STOP 

DON'T TURN THIS PAGE... 

. Jf you are tired of dealing with mail 
order houses that never have In stock 
what you need, when you need it We 
are not a mail order house. Micro 
Source of Texas is a stocking wholesale 
distributor of microcomputer printers, 
video display terminals, and supplies. 
What makes us different? We don1 just 
take orders! 

Whether you’re a dealer, systems 
integrator or first-time micro user, 
you expect help from your supplier in 
determining the best product to fit a 
particular application. We give that 
help, and more. Since complete doc¬ 
umentation is essential, we provide 
it with every order we ship. And if 
youTe located in Texas, stop by and 
we ll demonstrate our products without 
obiigation. Try to do that mail order! 

Don’t waste valuable time. Talk to 
Micro Source. We can hetp. 


LOOK LISTEN 



AT THESE POPULAR... 

. , .low cost, high quality products; 

• EPSON MX-80 & MX-100 printers 

• CJTOH Starwriter” WP printer 

• TELEVIDEO Model 910 CRT terminal 

• Tl SILENT 700 & OMNI 800 printers 

Need supplies? We stock ribbons and 
accessories for EPSON, C.ITOH, 
DIABLO. QUME. NEC, AND DEC. 
printers Ail products and supplies are 
in stock, available for immediate 
delivery. 

Micro Source of Texas is a specialty 
distributor handling only peripheral 
hardware We don't sell microcom¬ 
puters or software. So if you're a 
systems dealer, consider us a depend¬ 
able supplier, not a competitor 


Micro Source of Texas, Inc. 

834 N Gtenvitle Drive 
Richardson Texas 75081 

214 - 690-5111 


TO WHAT WE OFFER... 

LOW PRICES 

The best in the industry! Because of 
OUT volume purchases, we offer at¬ 
tractive discounts to independent deal¬ 
ers and micro systems builders. Call 
or circle our reader inquiry number and 
receive a current dealer price list and 
catalog 

IMMEDIATE DELIVERY 

We stock a variety of popular micro 
printers and display terminals includ¬ 
ing EPSON, C.ITOH. and TELEVIDEO. 

If your needs are immediate, we ll ship 
within 24 hours of receiving your order. 
And if you're nearby, just drop in and 
pick up your order the same day. 

TECHNICAL ASSISTANCE 

Micro Source offers in-depth appli¬ 
cation assistance to Apple, Com modore, 
and TRS-80 dealers, among others. We 
want you to buy the right product with 
the right interface at the right price. 
Product support and courteous service 
are "standard features" with Micro 
Source. Call today and make us prove it! 

WE’RE IN TEXAS 

Ask about our NO FREIGHT 
CHARGE special offer to 
Texas customers 
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You’ll likeourservice. You’ll love our price 







Ohio Scientific Superboard II 


It's the first complete computer 
system on a board. 

Superboard II uses the ultra power¬ 
ful 6502 Microprocessor 
0K Microsoft BASICnn-ROM 


■ 4K static RAM on board, expand¬ 
able to 8K 

• Full 53-key keyboard^ with upper 
and tower case. Plus user expand¬ 
ability. 

• Video interface and audio cassette 
interface. 

The Ohio Scientific Superboard II at 
S329 — in today's economy — has got 
to be the best buy by far. It will enter¬ 
tain you with spectacular graphics 
made possible by its ultra high resolu¬ 
tion graphics and super fast BASIC. It 
will help you in school or industry , as an 
ultra powerful scientific calculator. Ad¬ 
vanced scientific functions and a built-in 
"immedfate" mode allow you to solve 
complex problems without 
programming. 


The Superboard II can be expanded 
economically, for business uses, or to 
remotely control your home appliances 
and security. Even communicate with 
other computers. 

Read what’s been written 
about Superboard II: 

“We heartily recommend Superboard II 
for the beginner who wants to get into 
microcomputers with a minimum cost. 
A real computer with full 
oxpandobility.” 

—POPULAR ELECTRONICS, MARCH 1979 

*'The Superboard II to an exeeflain; 
ohoice for the personal computer en- 
^usiast Oil a budget.” 

—BYTE, MAY 1979 


Buy Now. Quantities Limited! 

610 Board For use with Superboard II and Challenger 1P. 

8K static RAM. Expandable to 24K or 32K system total. 

Accepts up to two mini-floppy disk drives. Requires + 5V 
@4.5 amps. 5S98 

Mini-Floppy Disk Drive Includes Ohio Scientific's PICO 
DOS software and connector cable. Compatible with 610 
expander board. Ftequires + 12V @1.5 amps and + 5V 
@0.7 amps. [Power supply & cabinet not included.] 311 

4KP4KRAMdiipset. 79 

PS-005 5V 4.5 amp power supply for Superboard H . 45 

P5-003 12V power supply for mira-floppies. 45 

RF Modulator Battery powered UHF Unit. 35 

Cl P Sams Cl P Service manual B 

C4P Sams C4P Service manual 16 

Ohio Scientific and independent suppliers offer hundreds of programs 
for the ^perboard II, in cassette and mini-floppy form. 


OS-65D V3.3 Operating System 


Suppurts _ 

BASIC, a 6502 Asaambler Edrtor'and debugger utility. 
Available far CIP, C4P aiid CBP floppy disk computsre. 

■ Expanded to e aelf-teacNng Dperating s^tsm. V3.3 comes h 
e 6 disk set with an eaev-torallaw mamof which leads the first 
time user ffom the operecion of simple menuized programs 
throu^ programming in BASIC and storing date on disk to a 
e program devetopment system with advanced 
iHities. 


typewriter operation. PHINT USING, and screen formatting 
capability. 

• Improved graphics support includng cSrect X, Y plotting and 
the rality to dump medium resolutian (64 x 12 B) graphics 
directly to the AC-19A low cost printer. 

• Enh^TCsed utilities including greatly simpfified Create, InitiaSze 
and Delete functions, new Str^e Disk Copier, a communications 
support utility for the optional modem and Resequancer. 

• Compatible with DS-bSD V3.2 files and programs but has 
greatiy improved disk I/O throughput. 

24K Ram Required Only S79 


Freight Policies AHorderBofSIOO 

or more are shipped frei^ prepaid. Orders of less than 
S1QQ piease odd $4 DO to cover ehipping costs. Ohio 
rssidentE add ONo Sal^ Tax. 

Hcsura: CaM Monday thru R^day. 
0:00 AM to 5:00 PM EsGtan Time 
TOLL FRS: 1-000-3&1-5BQ5 

Guaranteed Shipment 

develand Consumer Computers & Compcnerits 
guarentees shipment d computer systans within 4B 
hours upon receipt of your order, Ow' feJIire ta ehlp 

wfthJn 4a haure entklae you to 135 1 ' 


To OrdBrS Or to get our free catalog CALL 1*000-321-5605 TOLL FREE. Charge ycur 
order te your VI8A or MASTER CHARGE account. ONo residents call: [216] 464-B047. Or 
write, including ycur check or money order, to the atkJIress listed below. 


CLEVELAND CONSUMER 
COMPUTERS & COMPONENTS 



RO. Box 46627 
Cleveland, Ohio 44146 


I 

I 

I 

I 

I 


Order Form: 

CLEVELAND CONSUMER 
CQMPUTCR5 6 COMPONENTS 
P.O. Box 46S27 Clotraland, Ohio 441 AS 

□ Superboard II $329. 

□ 610 Board $298, 

□ MinhFtoppy Disk Drive $311. 

□ RF Modulator $35. 

□ 05-B5D V3.3 [Specify Syst^) $79. 

□ Cl P Sams Service Manuel $0. 
[Attach separate sheet for other rt:ems.) 


NAME: 


ADDRESS:. 
CITY: _ 


. STATE:, 


. ZIP:_ 


PHONE:. 

Payment by: VISA. 


MASTER CHARGE. 


MONEY ORDER. 


Credit Card Account # 
Expires_ 


. Interbank#(MasterCharge]. 


TOTAL CHARGED OR ENCLOSED $. 

Orders of less than El DO, plea^ add $4.PD to raver 
T.ifcofl 


An prices qrated ere U.S. , i 


_[Dhio Reeidents add Ohio Sales TsxJ 

3 wi ■ ' ^ 


„ costs. Orders wil be accsptsd from U.S. and Canada arty. 
pufaKcation. standard UF^ PO0 the fuctcry. 

PRICES SUBJECT TO CHANGE WITHOUT NOTCE B 


Circle 69 on Inquirv card. 
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GALIFQHNIA COMPUTER STSTEHS 


5100 

2m 32K STATIC RAM A & I 

450 NSEC-$579.00.300 NSEC, $585.00,200 WSEC_SS29.0D 
21 I B 16K STATIC RAM A S T 

450 NSEC. $285.00,300 NSEC. 5280,00.200 NSEC.i329.00 


im 64K DYNAMIC RAM A & T S540 85 

2200 E‘100 MAIN FRAM A&T $370.55 

2422 FLOPPY DISC WITH CP/M 2 2™ . $329.85 

2102 6502 PROCESSOR AST.$382 85 

2tlOAZ0O CPU A&T.S249 95 

2710A4 SERIAL 1/0 A&T $29195 

271SA 2 SERIAL 2 PARALLEL AST.$305.95 

2720A 4 PARALLEL AST $214.95 

PROTO flOAHDS WW $39 95. SOLDERTAIL S29,95 

APPLE PRODUCTS 

71 HA 13K ROM/PROM $68 50 

7424A CALENOAR/CLOCK.$106.95 

7440A PROGRAMMABLE TIMER S9850 

7470A A TO 0 CONVERTER $105 95 

7490A GPI6 (IE 48B) INTERFACE $2S5.95 

771 BA ASYNC SERIAL. $125,95 

7712A SYNC SERIAL. S153.95 

772BA PARALLEL STANDARD , $9895 

7T20B PARALLEL CENTRONICS. $90 95 

7811B ARITHMETIC PROCESSOR W/DISC. $342.95 

Tine ARITHMETIC PROCESSOR W/ROM S342,95 

TBOOA m BOARD.$22 95 

TBIOA SOLDERTAIL BOARD . $23 95 

SORWARE 

2611) CP/M “MACRO ASSEMBLER ON DISK ,, . $76.95 

2620 CP/M™ SYMBOLIC INSTRUCTION DEBUGGER S64.25 

2630 CP/M “TEXT FORMATER.$64.25 

2640 CP/M'" BACKGROUND PRINT UTILITY $42 85 


OTHER CCS PRODUCTS ARE AVAfLABLE 
CALL FOR PRiCE 



MIGROCOMPUTER PRODUCTS 


S100 PRODUCTS 

CBIA 8060 PROCESSOR PCBD.$32 95 

KIT SI55.95, A&T .. . $215.95 

CB-2 280 PROCESSOR BOARD 

KIT.SI98.95, A&T $269.95 

VBIC 64 It 16 VIDEO. PCBD. $32.95 

KIT . $153,95. A&T .$199.95 


HOV. SPECIAL SALE 
ON PREPAID ORDERS 

(CHARae CAaos anb coq w p.q iot availaiile dn tHESf mmi 


10% OFF ON WAMECO PCBO'S WITH MIKOS PARTS 


fy/mc/i, 


fiffC, ttAMECD INC. 
BOARDS WITH MIKOS PARTS 


m 64 K 16 VIDEO, PCBD 

KIT $175.95, A&T. 

VB3 80 CHARACTER VIDEO 4MHZ 
KIT . $345.95, A&T 

UPGRADE RAMS FOR VB-3 


$32.95 
$234 95 


KEM-a 32K STATIC RAM, PCBD.. $36 95 

KIT LESS BAM. S95.95, A&T.5135.95 


$425.95 

$42.00 


CFO-Z ZflO PROCESSOR. PC0O.$32.95 

KIT L£SS ROM $109 95, A&T $149.95 


104 2 PARALLEL, 2 SERIAL PCBD 
KIT.$155 95. A&T 


. $32.95 
$19495 


im-Z 16K/32K EPROM, PCBD ..$32.95 

KIT LESS ROM.$65.95, A&T.$99,85 


PB‘l 2706, 2716 PROGRAMMER BOARD. 

KIT $135,95. A&T $10595 

Mine 16K static ram 

KIT.S299 95, AST $339 95 

APPLE PRODUCTS 

A4Ba IEEE 408 INTERFACE S39995 

AID SEfllAL/PARALLEL INTERFACE. 

KIT $125 95, A&r $155 95 

ASm SERIAL t/0 

KIT . SS795. A&T $97 95 

Apia PARALLEL tO 


KIT (W/0 CABLES) $67.95, AS T(W/0 CABLES) $87,95 


OTHER SSM PRODUCTS ARE AVAfLABLE 
CALL FOR PRICES. 



MONOAY'FHIOAY, 8:00 TO 12; DO. 1:00 TO 5:30 
THUHSOAVS. e OO TO ^00 P M 


{41 5) 728-91 21 

P.O. BOX 955 * EL GRANADA, CA 94018 

PLEASE SEND FOR 1C, XISTOR AND COMPUTER PARTS LIST 


FPBn FRONT PANEL PC80.$48,50 

KIT.. .. $144.95, AST.S1S4.95 

CPU-1 8000 PROCESSOR. PCBD.$29 95 

KIT SB9.95, A&T $129.95 

OMB-U 13 SLOT MOTHER BOARD, PCBD.$39.95 

KIT. .$85.95, A&T.S135.95 


OTHER WAMECO PRODUCTS ARE AVAfLABLE. 
CALL FOR PRfCES. 


MIKOS PARTS ASSORTMENTS ARE ALLfACTOFtT MARKED PAFiTS. KITSJNCLUDE 
ALL PARTS LISTED AS REQOIREO f Dfl THE COMPLETE KrT LESS PAflTS LISTED 
ALL SOCKETS INCLUDED 

LA86E SELECTION OF LS TJi AVAlliBLE. 

PURCHASE $50 00 WORTH OF LSHL AND GET 10% CREDIT 
TOWARD ADDITIONAL PURCHASES PREPAID ORDERS ONLY 


VJSA or MASTEOCHAROE Send acooufil riunAer, rtimCier. expiraEioii dais 

®Kt SHjn Kow wdar Afipfoi jjaslagp wdl iysfdetl Ctieck or nwwy DfsJ^ #ill bezant 
13 ost pjidtfi U.S li HOi afeguiar ojsiomer, pteaseuse E4»afge.u5hiET's check sk 
^^ lSlar itiancy ofijn PHisrwme Ihere will \x a tMs-week fletev tor checks to clear C^il 
re^Mjcnis tax Money baok 30-day gtiaranlee Wq canncil .accept lelurned IC'a 
Chat have bem sddeied to Rtck sobjocl la cham^ withool nntict $tll mlidmHii irlir. 
11.50 tiiTici iEiiii|t II iNin III! ftii tio an. 


FLOPPY DISK DRIVES 

. Qume Datatrak-dS640 

% Virtually the industry standard. High quality/reEiabll- 

ity- Full featured, double-sided, double density. 

SA851FI. S540 

Full featured drive, double sided, double density 

SABOl R . . . ..... $430 

Single sided, double density, very consistent 

FDD 100-3. $430 

Qume Oatatrak 5 bV/* .. $345 

SA-400. 5’/.". $299 

TandonTM-10048TPI 5W"_$350 96 TPI. $425 

NEW! Tandon 8” thinline drives. Call for details. 

CPU 

CCS 2810.. $ 275 

Godbout Z-80A . .. $275 

Godbout 80S5A , . ..... $ 295 

MEMORY 

CCS 2065 64K dynamic. $ 625 

CCS 2116 32K static. $675 

Godbout RAM 17 64K. $ 995 

I/O 

CCS 2710 4 SIO. $ 325 

Tarbell single density kit.. S1S5 ^ 

Tarbell single density A&T. $310 

Tarbell double density A&T. $425 ^ •Sitf 

CCS 2422 w/CPM 2.2. S350 Hi 

Godbout Disk 1 .... $450 

MDA MXV-21 LSI-11 controller ......$1050 

(RX-01, RX 02 compatible) 

Godbout Interfacer 1 .... ... $ 225 

Godbout Interfacer 2 . S 22B 

Qume S/5 — Daisy Wheel Printer 

Sprint 5/45 RO.*.. . *. $2699 

Sprint 5/55 RO . . . .. 2829 

Sprint 5/45 KSR____ _____ , 3029 

Sprint 5/55 KSR. 3159 

Forms Tractor 210 

Pinfeed platen 155 

Paper Guide .. 30 

Paper Basket....*, . 50 

many print wheels, ribbons, & more available. 

MISCELLANEOUS 

CCS Mainframe ............ $395 

2 Disk drive enclosure ...... $ 95 Cable Kits 2 drives $ 35 

(fits Siemens, Shugart, Qume) 3 drives $ 40 

CP-206 power supply $110 4 drives $ 45 

(powers two floppies) Diskettes ss $39/10 — ds $59/10 

Terms of sale: cash or checks, purchase orders from qualified firms and institutions. Minimum order $25. CA residents add 6% tax. Prices 
subject to change without notice. All goods subject to prior sale. Minumum shipping/handling charge $4.00, 


FOB 1608, Palo Alto, CA 94302 (415) 321-5601 
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WE WILL NOT BE UNDERSOLD 



DRIVES 


FOR TRS-SO* Model I 

CCF100 5V4 ", 40 Track (1Q2K) $299 

ADD-ON DRIVES FOR ZENITH 

CCM89 5V4", 40 Track (102K) $389 

Z^87 Dual 5%" system $995 


External card edge and power supply included. 90 day warranty/one 
year orr power supply. 


CORVUS 5mg $3089 lOmg $4489 Mirror $899 
RAW DRIVES 8" SHUGART 801R $399 

5V4"TAND0N $CALL POWERSUPPLIES ICALL 


DISKETTES -Box of io 

51 / 4 " Maxell $40 

8" Maxell $45 

PLASTIC FILE BOX-Holds 50 5 V 4 " diskettes 
PLASTIC LIBRARY CASE 574" $3.00 
HEAD CLEANING DISKETTE 
FLOPPY SAVER $10,95 


BASF/Verbatim $26.95 
BASF/Verbatim $36.00 
$19,00 
8" $ 4.00 

$25.00 
RINGS $ 6.95 


16K RAM KITS 

200ns forTRS-80*Apple IL (specify): 


2 for $37 $19 

Jumpers $2.50 


COMPUTERS/SYSTEMS 

ARCHIVES 64K, 2-Drives, 77 Track 

ALTOS ACS8000 Series 

ZENITH 48K, all-in-one computer 

ATARI 400 $ 359 

MATTEL INTELLIVISION 

APPLE PERIPHERALS 
SYSTEM SPECIAL 


$CALL 
ICALL 
$2200 
800 $ 789 

$ 259 
$CALL 


Apple II Plus 48K w/drive and controller. Epson MX-80 printer and 
Interface. SUP R Mod RF Modulator: List $2965 You Pay $2295 


TERMINALS 

ADDS Viewpoint 

ZENITH 2-19 

TELEVIDEO 910 $ 559 920C $729 

IBM 3101-10 


SCALL 
$ 725 
950 $ 939 

$1189 


S-100 CALIFORNIA COMPUTER SYSTEMS 


MAINFRAME $359 Z80CPU $ 269 

64K RAM $599 FLOPPY DISC CNTR L $ 359 

INTEGRATED SYSTEM W/INTERNAL CABLES, TESTED $1975 

2P-I-2SI/0 $ 269 

4 PORT SERIAL I/O $ 249 

4 PORT PARALLEL I/O $ 179 

CABLES ICALL 

CASIO CALCULATORS 

POCKET COMPUTER FX702 $199.00 

DESK PRINTER/CALCULATOR FRIOO $79,95 

SCIENTIFIC CALCULATOR FX8100 $ 49.95 

GAME WATCH CA90 Plastic $ 49.95 

GAME WATCH CA901 Steel $ 69,95 

SPORT WATCH AX210 Calendar $59,95 

BUSINESS SOFTWARE 

WORDSTAR for Apple II $ 329 

WORDSTAR for Zenith Z89 $ 329 


PRINTERS 



EPSON MX-70 
PAPER TIGER 


NEC SPINWRITER 
7710 R.O. Par 
7710 R.O. Par w/tractor 
7720 KSR w/tractor 
7730 R.O. Ser 
7730 R,0. Ser w/tractor 
NEW 3500 Series 
MX-80 MX-80FT 


$2395 
$2595 
$2795 
$2395 
$2595 
SCALL 
MX100 ICALL 

$ 639 
S 799 
$1049 
ICALL 
DP-9500/01 $1295 

SCALL 


IDS 445 Graphics & 2K buffer 

IDS 460 Graphics & 2K buffer 

IDS 560 Graphics 

ACCESSORIES 

ANADEX DP-8000 $849 

OKIDATA 

Microline 80 Friction & pin feed 


Mlcroline 82 Friction 8 pin feed ICALL 

Microline 83 120 cps, uses up to 16" paper SCALL 

Call for new Mlcroline series! 

CENTRONICS 739, new model with graphics $ 739 

C. ITOH 

Starwriter I 25 cps, parallel Interface $1439 

Starwriter I 25 cps, serial interface $1495 

Starwriter II 45 cps, parallel interface $1770 

Sta r writer II 45 c ps, seri a 11 nterface $1870 

AXIOM GP-80M $ 319 

DATA SOUTH 180 cps $CALL 

MONITORS 

BELL 8 HOWELL 9"08WBHD911 $155 

LEEDEX 12" B & W $129 12" Green Screen $159 

13" Color $329 

SANYO 9" B & W $149 12" Green Screen $238 

12" B & W $219 13"Color $399 

ZENITH 13" Color $349 12" Green Screen $129 

TELECOMMUNICATIONS 

LIVERMORE STAR MODEM 2-year guarantee $125 

UNIVERSAL DATA SYSTEMS UDS103LP $149 UDS103JP $215 

NOVATION CAT $139 D CAT $149 

AUTO-CAT $199 APPLECATII $339 

D, C. HAYES SMART/STACK MODEM $235 

MICRO-MODEM II $295 

CCI Telnet Communications Package $135 


APPLE ACCESSORIES AND SOFTWARE 


Mfr. by:Microsoft - Mountain Computers 

- Videx ^ CCS - Personal Software 

VISICALC 

$-f85.00 

VISIDEX 

$159.00 

VISITERM 

$119.00 

VISIPLOT 

$139,00 

Z-80SOFTCARD 

$259.00 

VIDEX BOARD 

$249.00 

KEYBOARD ENHANCER 

$110.00 

16K CARD 

$159.00 

APPLE JOYSTICK 

$ 49.00 

SUP-R FAN 

$ 39.00 

SUP R MOD 

$ 25.00 

CCS CARDS 

SCALL 

APPLE CARDS 

SCALL 

ASCII EXPRESS 

$ 59.00 

SUPERCALC 

$199.00 

ALF9 VOICE BOARD $149.00 

CPS MULTIFUNCTION CARD 


$199.00 

ENTERTAINMENT 



Mfr. by On Line - Broderbund 

Sirius - California Pacific 

FLIGHT SIMULATOR 

$29.00 

SARGON II 

$29.00 

WIZARD & PRINCESS 

$26.00 

ABM 

$21.95 

MYSTERY HOUSE 

$24.00 

GORGON 

$34.95 

HI RES FOOTBALL 

$35.00 

MICROPAINTER 

$29.00 

RASTER PLASTER 

$25.95 

APPLE PANIC 

$27.95 

SPACE EGGS 

$17.95 

MATTEL GAMES 

$27.00 


For fast delivery, send certified checks, money orders or call to arrange direct bank wire transfers. Personal or company checks require two 
to three weeks to clear. All prices are mail order only and are subject to change without notice. Call for shipping charges. 


DEALER (NATiONAL/iNTERNATioNAL) INQUIRIES INVITED Send for FREE Catalogue 


^Pl I CHOP ORDER CALL TOLL FREE 1 - 8 OO-343-6522 

I I R? TWX: 710-346-1796 Massachusetts Residents call 617/242- 


5 Dexter Row, Dept BUM 
Charlestown, Massachusetts 02129 
Hours 10AM-6PM (EST) Mon.-Fri. (Sat. till 5) 


Technical Information call 617/242-3361 
Massachusetts Residents add 5% Sales Tax 
Tandy Corporation Trademark/^Digital Research 




V/M* 


Circle 116 on inquiry card. 
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PROFESSIONAL 

MICROCOMPUTER 



THE BEST VALUE ON THE MARKET 

• Z80 4MHZ • 64K RAM 

• DUAL DRIVES * L2 MB STORAGE 

• 2 SERIAL. 1^0 • 2 PARALLEL I/O 

• OPERATING SYSTEM AND UTILITIES 
MICRO BUSINESS ASSOCIATES. INC 
500 SECOND STREET 

SAN FRANCISCO. GA 94107 
415-957-1343 


9 TRACK TAPE DRIVES 


soo epi 

45 IPS 

FULL MANUAL 
$4950 VALUE 




$2400 

NEW JN 
ORIGINAL 
BOXES 


PEHTEC Mad*l 8840A-9^ 5 
INDUSTRY STANDARD INTERFACE 
CAPABLE OF IND. STD. ANSI4BM DATA FORMAT 


• OUMPWINCHE&T^HSANDHAJIQ'DISKS; 10 ineh r#«li hold up Id 

HM dl impa )€ H unUocliiKl 

• EXCHKNOi DATA A PRDGflAUS WITh LAftae MAIN FRAMES 
AT SCHClOi. ttONK. SEftVICE BUREAUS ETC 

• SAHGAIN priced Hlhl-COMRJTER UPGRADE. C«M UU HBM 

A OEM owrilock msAei ItMU mdufluy ItahdBnJ ttrnwn avAiJpdIv «t 
A IrAdUMI 1)1 Itnr <iUT>n1 M prl« FtfJ sug (p|yH lundto tO tD.S iHKP 
nmis. 'Oi (landard 1/^ li^fh rtiAg upc 1Q anct’ hka incuiij ij* 

uiO ngfd dut Ifw bOJ Oti MhI S*»ipfHI*n Tfatflfl 

SPfClElCATlOAl SUHHART. B-Pack, SOD BFN. dUil thw4 (read pltar 
4S IPS md/nnhr ^Dt^ IPS MT^EOT MflSirtf, T1D 

VAC^60-Kz. solid stAia, recem rt(Anidai:;iuTB. jul li^O TTLiCH. 

□dnipaEiixc'. tBi«icin jwm ia|H bulldftng. lullconlrol panel. Call ar wnte lor 
lull sat Ol iechmCAJ ^eahEAlcqrH 

INTEffFACES: Eiaciiovaluv vicduiages Iho da¥alap«nDnE nl iidurlAEa to 
popuiBf syiiemi Isurlioai acsi popijiii.f inuui. mhi .sf.0 bai09 
dcYeiDpcd IpF Acwiral COFivpulWli II you'd ^ha la deweidp and 

ill syslam call ' 


docuiiw«i1 an inlerlaca to a iHpuiar 


ELECTHOVALUe INDUSTRIAL INC. 
PQ BOX iii-e 

UOHFII5 FLAINS. NU D79S0 

^#f^iT EiKtiiii a kidiFnuv \ 


201/1874117 


Komitoi-z 

SINGLE BOARD Z-flO# COMPUTER FOR CONTROL USES 



FEATU RES: * uhz xom- iw 6»»s h han. fOAaa mr i zrti t 1*^ 

3-4 Bk TTHaNsil paiv. aa l« l>iaad m. ity^ pn*. ■ 1*^ ^ 

Pftta tlDD j.s«c tm ii miwi »ni«, 4 WflU emmt nAnI ■“ <«<“ cofccta). * cnkn- 

■olAd Tuul Bum. amt Nl TtLwkHJ hir &Wl kD. zaa [xrMnhmmnnHm l4 

•dge ani ODit [)dcih 1« tuMihl R 4f|aa arreda. I ivul Pikl ihmuaaa 

piaiuponBrai. m Snoid li-iSmil**jc. IhaSPC tiodi. uBrtnimMrd Tg pmadtp 


PfElCE:** 


t sdHmSi* »rtai diiirm S Hd aal tawaa 


TERMS: CWECK MC. WI&iLixCDO ca FUk odd B*l u 


COMPUTER-AID 

1TS90EIAVIHA SANIA 0A1I9AHA, LA 93101 (805J 966-307 T 


Circle 256 on Inquiry card. 


Circle 82 on Inquiry card 


LOWEST POSSIBLE PRICES 
BEST POSSIBLE WARRANTY 


model 111 16K 

i\ 



color 

computer 4K 

s310 



call TOLL FREE 1-S0O-J41-B119 

245A Gregl Rood 
UttleJon.MAOIWO 

Wrtle lDr yOUT " PUJty fi17 * 486 • 31W 
free calaJdQ. 


plus’ 


T«3-id I* a iH*d«niai« b> Ta^d# Cpuj 



NEW! for 
the 89 from 

MAGNOLIAffl 

MICROSYSTEMS 

DOUBLE DENSITY 
DISK CONTROLLER 

for both 5 V 4 " St 8" drives 
□nly $595 complete 
including CP/M^^E.E 

MAGNOLIA MICROSYSTEMS, INC 
28l2 Thofndvke W.. Seattle 98198 
t2061 885-7266 [9001 426-2841 

CP/M is a trademarR of Digitasl Res^rch 



\ FREE! 

; 1981 

DISCOUNT 
ELECTRONICS 
^ CATALOG 

JOIN THE PAK! 

Send for our Free catalog and become a 
member of our exclusive Pak- Oil' 

^members receive PoIy Pake' 
excising calalcg several 
limes a year. We oiler: 

Penny Sales. Free 
Pfemiums and Low. 

Low Prices on a wldeyaiiely of 
Electrcnic Products such as Computer Peripb- 
erels. Integralsd Circuits, Speakers, Audio 
EquipmeDi, Rechargeable Batlelies. Solar Prod¬ 
ucts. Serrilconduclors. and imuch, much more! 
Take advanlage of Our 25 years as America'e 
tDremosi Supplier el dleceunt elecironice. 


POLY PAKS, INC. 
p.o. BOX »42, eru 
S. LYNN FIELD, MA. OlfidO (eiT| 3834 


J 


Clrcld 91 on Inquiry card. 


Circle 237 on inquiry card. 


Circle 346 on Inquiry card. 


WANTED: 


APPLE, PET, TRS-80, CP/M 

SOFTWARE 

Westico is a publisher and disiributor of 
professional software for microcomputers. 
If you have a new program ready for 
distribution or want your existing programs 
to reach a larger market, contact" 

Phillip Woellhof, V.P Mktg. 
Westico, Inc. 

25 Van Zant Street 
Norwalk. CT 06855 
(203) 853-6680 

To increase your profits, take advantage 
of Westico's worldwide promotion and 
distribution 

WESTICO 

The Software Express Sermce 


SPECIALS of the MONTH 

ATARI flOO Computefs. ,% 750.00 

ATARI ftfO Disc Drives.. . .t 450.00 

ATARI Sofrwore. .25% off 

APPLE II & 45 K ComputeiT, ..... i 1 15D 00 
LOGO Disc Drive for APPLE It % 095.00 

6" Duol Drive Subsystems 2.4Mb 

DS- DD complete.S1.795.00 

OX LARK Subsystems, 16Mb with 1 

canridge-power suppty-cablei. 15.200.00 
Complete Word Pfocetiing Syiiem 

with DtAOLO Primer.f4.200.00 

CALIFORNIA Computer Systems 300 DuqI 
a' Drive Computer. 64K RAM. OASIS-2.4 
Mb Disc memory. 25 seriol ports. 1 
Centronics compoiible poroflel port, a 
televideo 910 CRT-COMPUTE!. 15.600.00 

EPSON MX 70 Printers.| 365,00 

EPSON MX aO-F/T Printefs. % 665.00 

iDS 460G Printed.. , . . . S 600,00 

IDS 560G Printed.. £ t 150 00 

CITOK STAR WRITER 25 Printers_$ 1.360.00 

OIAOLO 630 RO Printers.. 12.240.00 

NEC SPiHWRITERS.CoH for price 

APPLE Peripherah. ♦»*..Coll for price 

MOUNTAIN HARDWARE CPS 

Multifunction Cords. .S 160.00 


^Meade’S 

-'^IDATA SY 


' I DATA SYSTEMS 

'THE COMPLETE SYSTEMS AND SUPPORT TEAM'" 
mtinn mrEm. picge hd 4 cai utm AVT,. m wn t 


wabasH 

When it comes to 
Flexible Disks, nobody 
does It better than 
Wabash, 

MasterCard, Visa Accepted. 
Call Free: (800) 2354137 



PAcinc 

EXCHANGES 

100 Foothill Blvd 
San Luis Obispo, CA 
93401 (InCai call 
1805) 543-1037 1 


CIrcIo 246 on Inquiry card. 


Circle 332 on inquiry card. 
























































California 
Computer 
Systems 

• 2010 CPU 

Only — $250.00 

■ 2422 Dsk Cont 

Only — $300.00 

• 2065C64K 

Only — $425.00 

• 2032C32K 

Only — $620.00 

• 2718 2x2 

Only — $305.00 

• 2200A Mainframe 

Only —$349.00 

• 2501 Mother Board 

Only —$106.00 

■ 2116C 16K Static Ram 200ns 

Only — $309.00 

• 2520K Extender Board 

Only —$52.00 


TERMINALS 


• Televideo 910 — $575.00 

• Televideo 912C — $665.00 

• Televideo 920C — $740.00 

• Televideo 950 — $950.00 

• Ampex Dialog 80 — $950.00 

• Zenith Z19 — $745.00 


PRINTERS 


• C-ITOHCometl 

9x7 Dot Matrix .. .$450.00 

• C-ITOH Comet II ..$810.00 
132 Column Printer 

9x7 Dot Matrix 

• C-ITOH Star Writer* 

Call for best price 

• EPSON MX80 . .. .$470.00 

• Anadex9501 ... .$1,275.00 
Graphic Printer 


LEXICON LX-1 l.acoosf/c . .$145.00 


S-100 - CONNECTOR 

Tl or Bettor 



SOLDER TAIL 


^ NT S 

^ MICRO 

■ 

. SALES 


T7 EDISON DRIVE ^ NEW LENOX * ILLINOIS 60451 
CALL TOLL FREE: 1-800-435-9357 * MONDAY thru SATURDAY 
(ILLINOIS RESIDENTS CALL: B15-4B5-4002) * B:0Q a.m. to 6:30 p.m. 

TERMS: Prepayment — C.O.D. up to $100.00 — M/C Visa 
$5.00 Processing and Handling added to each order PLUS 
Shipping Charges. 

Please allow personal check to clear before shipment. 



SI — MOD (KIT) 

$199.00 


Complete S-IOO 12 Slot Main Frame. Ample 
system power with regulated power for 
drives. Excellent for Subsystem or Hobby use. 
Four hours to build. (6 conn., incF., less fans) 


FLOPPY DISK DRIVES 



1 DUAL DRIVE SUBSYSTEM I 

1 $ 1 , 045.00 ^ 

At 

1 $245.00 w/no Drives m 

2 SHUGART 801R - 


POWER SUPPLY 


• Shugart 801’s — 

$395.00 

• Shugart 851’s — 

$585.00 

• Qume DT-8’s — 

$540.00 

• Shugart 400’s — 

$255.00 

• Tandom SVa — 

$255.00 

• MPI B-51 — 

$255.00 

Itwin vertical DRIVE$T-T-i J 

1 5" $550.00 — 8" $980.00 ] 4 1 

- CHIPS 

% 

> - 

Z-80A — $6.95 

2716-$6.75 

Z-eOA SUPPORT 

2708-$3.95 

CTC — $6.55 

4116-$2.50 

SIC — $25.50 

2114-$2.75 

PIC — $6.50 

INTEL 

DMA —$18.75 

2141-$4,00 





$ 2.50 


data systems 

Quality Affordabie 
Microcomputers 



s-100 BOARDS 


EXPANDABLE RAM 

This is the best all 
around &4K board you 
can buy. If after you see 
it, you don't agree 
return for full refund. 

Bank Select by 
extended address lines 

or i.O 40H * $400.00 A&T ★ 

Z — 80 CPU 

The firs! time this world 
popular CPU offered in 
Kit. Two serial. 3 parallel. 

CTC, EProm 2-80 at 
4 mhz. Software buad 

rate, etc. fLess Prom a Cable) $250-00 
U$ — D$K $275.00 

Double Density B" and 5" 

Disk Controller designed 
for S-100 IEEE standards. 

Uses Western Digital 
1795, 1691. 2143 Chip Set. 

32K (Kit) 

• 300NS Lo-Lo Power 
4K by 1 Chips 

• Extended Address 
Lines 

• Phantom Line flirtCA aa 

• 9 Regulators $Z50.U0 

S-100 CARD EXTENDER $12.50 

Z89FA...; $2,150.00 

289 G A.,., .*.$1,970.00 

287 Dual 5V4 Disk Unit .... .$960.00 

247 BA Dual 8 Disk Unit.. .$2,750.00 
Expansion Interface ...... .$128.00 

CP/M® V.2.2for289 .$140.00 

Microsoft BASIC V5 1 
fOfCP/M. $150,00 

Microsoft FORTRAN.180.00 

Microsoft COBOL ..$355.00 


Circle 416 on Inquiry card. 















































HOBBY ROBOTICS’ 
Shoppers Mart 

— For the SERI OUS Hobbyist — 



CcHupIvIv RU’l Ml 
Ertrvttiinfl ^Du need la 
buitd yiilv CWi» iptal 
enawn, cKie^ledl SulM 
hum ll^aie wD wljh HoUtt 
Rabalica' t)«-ghliF 
niAnauwetebla Z-lt. par 
HC eupef-trictlDfi tiJH. 
aHtenaatile arms liti- 
ralwt *f 14 1E»., anpJUfl 
handa Manual enhy 

FiaiundfVB wrm 

riratpurettau 


ARD Natrilaflv. 

OunnarFy Kee[» 
yUM abmaai of 
iateil news, 
imlia un iniemwl 

uoo 

HoMrr iMKrtlat' Psfta SiwOvr «rvc- 
iHy. Chadi'lull «I na(f»iu ■(ldr;auaa. 
iMicfi* numiHts you wwM Iv Panj-^o- 


(obot inlo 5>i|yJ3.50 Get yOun now I 
[ KOBBV RO BOTtCS 

WTtF-E. auf«ii Highway 

nwcwM. ca^ »a7i 4iMif4a^Dieo 



noeaTics’ Hoear ease 

Ready lo rblH 

ONLY $4H5 


_ 


HOBBY ROBOTICS 

&07D-E Butofil Htghway > lstofi;ros«, Qa. 30Q71 ■ 


8035/9 BOARDS 



CPU IK RAM,40 I/O lines 

Parallel I/O 2 3255s, 70 mil line drivers 
Serial I/O 3 8251 s, RS 232C intertac© 
A/O-DM a/1 channel 
All hoards 4x7, Be pto edge connector 
Assembled - $1Z5 Bare - $20 
Hardware 3 Software Tools available 
Make check payable tot 
SKP ELECTRONICS 
2211 Cape r Tree Dr 
TustifiH CA 02630 
(714) 832-1732 

California residents add 6% sales tax 
Rease add $3.00 for shipping and handling 
COD charges extra 


INSTANT PLATEN 
FOR THE 
EPSON MX80 

PROFESSIONAL 
LOOK FOR YOUR 
CHECKS 
INVOICES 
LETTERHEAD 
AND 

ENVELOPES 

WITH TRACTOR 
ADJUSTMENTS ONLY 

INSTANT PLATEN $9.00 

PLUS HANDLING AND 
SHIPPING.1.00 

COMPUTERDOM 
DEPT SFC 

PO BOX 895, MONTEREY CA 93940 
DISTRIBUTORS/DEALEflS WELCOMED 


Circle 445 on Inquiry card. 


Circle 380 on inquiry card. 


Circle 462 on Inquiry card. 


RAM 

For ATARI 

Gci the most from your ATARI 4(X). 
Memory expansion to a full 48K is rtow 
possible with our 48K BoaTd. Expand 
your ATARI 800 with our 32K Board 

48K Board $299 
32K Board $199 

INTEC 

Suite #111 

3387 Del Rosa Ave. North 
San Bernardino, CA 92404 

(714) 864-5269 

CA residents add 6 percent tax 
ATARI is trademari< of ATARI. Inc. 


UV EPROM ERASER 


$49.95 



• t-K4MS4J.L LJVEHA!5HkBLEtPRQWltfPntJ7M(.3532.2*4 MCI 

• QUChtit^rEt«i*»^ufi hhube nMF 

a ER4aE«(MEf|t|f1LENF$WUF^/KrAT1MF 

• t/iUhLlfE.r«SNtJuRS. 

m TiMinawoMTETYiwitHijxiKBwitr^raFntJWjiiiDuiuo 

THE mi 6809 SINGLE BOARD COMPtnet AUAILABIE 

• nqmrWMx « fm/VoiiyufiMt 

m AMb^Pbt m IhriarfClhi tZOQ fill 

. m MAniBiltal PRICE: >3tt9.IAF 

FOR THE SS-H5 AND 5^^100 BUS 

ED. ttSf£a -ut HEXM JKJRN M K Dir WAftHA N rir 


Jt14 HAW 300 rw 


£2.24 


StAAI&MfpnMI 

_ _ THE FJlCrOfllf 

2716 epROw sanrt*. wao iauMMMftto 

EPROM PFMXinAMMERfor 2716.7732 ... 

lfiChtwllEmulilii4for«xx.lM4.ZIKi ... $99.35 

wfAccft^t wsA u»sttnv:*m eoo, checks 

moNE ORDERS (305)9746967 

LOGICAL OEWICES INC. 

rai W OAKIANO PARK BiVO » FI (.AUWHlWrE PlWitiA 333ii 

iflP J3D51|HWt«i UUI C.Ot5 riHiaKXt 





ANALOCW DIGITAL 
DIGITALS ANALOG 

CONVERSION MODULES 

SOFTWARE 
CAIN CONTROL 


■'. -■-'piiFer custom boofd toil L' to 15 i 

. 'vi.''T tnriia mixobift high and lOuf inputs goi 

from 1 to IbM 12'hif ^^rT^S Dfio hdid r.T .-:' I ,rr| 

<hQnnB] diffeneirxial It^-choneel - onologrod*-.-!' 

' igh offLTOfv - ^rogrommobte flo(o IftiirvmLntotio 
orry^ifitr - cuTStom boorctio^t - 100 - R to 15 hh 

coAvoniQn timo - mijeft>r*- t'andiQUj inpur^ - . in. 

I .. 1 ro IDP4 - 18 Wt KMnpl# ond hoW omfrfirlof 
fi'Chormol dVfofvntnl - 16 iitxirtne! - onolog to cN 9 kol 
Ne^h accuracy pfogrornmobse :.. instivniafj: 

■■ ' T .o.v-i'tcM - $100 - 9 ?? - -.r 


For 300it)ona1 aeiaiis about me ad ioo-A and other 
fine California Data Corporation individually 
tested, high reiiabiiitY products, circle the reader 
service card number below or For faster response 
write or call us 

CALIFORNIA DATA 
CORPaRATION 

34/S Old Con^D hoad. Suite C-IO 
Newbury Perk, CA 91320 


(BOS) 498^3651 


Circle 199 on Inquiry card. 


Circle 230 on inquiry card. 


Circle 59 on inquiry card. 



QUARTZ CRYSTALS ' 


FULL PERFORMANCE CP/M* computer 
$1995 list 

dealer-distributor discounts 

Alspa Computer, Inc. 

5215 Scotts Valley Drive 
ScottsValfey.CA 95066 
(400) 438-3326 

‘trademarks of Digital Research, tnc. 


, 27111 

4»0I lllDt 
' MOTA 4HI3~I 
tJU?A 4K4I 
, IW3T-I 4Hfl 
?. 4 UA tmo-B 
tjnn ii ttu-i 
t.an-i iiunt 
ZS»-l L!6WI4 
71647-1 ERtil 
799604 I4bai 
79044 4I7UM 

704?4 intui 

$a»l 9904^4 
42iB4ft taaA 

3 S004 7C1M 
Ultl 7III49 
iflVB 7I»9 
41V$3I 72944 
4.34H4 inOI 
J4HDI tS»l 
$6104 IUI6I 
I6E04 I nil I 
4DIIU ISD3I 
tgi»4 IWSt 
SOU lOTBO* 
SHIt4 I9Q«I 

199a • 
411604 4 9001 

4 I ISM llTiO.I 
ML 1-1799 


ii»4 7ora4 anal 
IWUi niH»4 SWLI 

lowt ItlltM 3FtKtl 
IIJXll ■ tlfi&LI 3SJ1H I 
lUei i 21B64I 3B44E I 
tatoci-B TBxnii uEaii 
mns i MifOH 38SJ59fl 
l[112Hi 7MUI4 NJim 
I6IV4 fJOODLB 394049 
1IIS19 HBI6BI 

iii&ii niOG-a WTsai 

H7in-I 2Mbt4 »4TH.| 

UTiKII n}*M »«»l 
bMni4 ninii *a*m t 
tlBSff l »J3?M «li«»4 
1I9IIEI XOtW-1 4091144 
IC4GE xnai «i»4 
14311? I »B3» I 444^44 
I4.4XN I KJTH-B 4044441 
1490-1 33 437B-1 lOAtSLt 
144094 JITSHI RIOOM 
" ' Sinai 41 kl66l 
3?m9 I13FH9 
IEAW4 UnWB 41RTI9 
33S2M.I 4700-9 
1IJ«J4 344fiaB 470341 
IROD-B »fM81 47 UK 9 
1143294 14977B-i 47TD»9 
1941094 34aZ4&l G.fSW 9 
lOrWI 36DII19 42JIU9 
ILL 9 - iriR 


iBMD-i 


47ISIU 4II1IZ94 
47ira6l 4T3n«9 
47J7MI 4J9|»| 
470214 4800-1 
43001 U3a»l 
4341374 8 44880 8 
430T48I 49rD09 
43.1404 GinOI 
4376194 497HH I 
43J3394 GJ338I 
433W9 4fJ1ffl1 
4340(789 SQJUSI 
I343T89 11 
4J4448 9 BIJIZ9I 
433089 1177799 
4937088 linB9 
438018 lL9lZt9 
41III49 Sfl7S*9 

43.8178-1 I. 

438148-8 a75H9 
438818-1 66.7509 
438aBL8 70406 9 
LLfiTSLI 76009 
440068 908338^1 
44.03788 «90688 
443108 kOS6HB 
4417788 i4l 4Ue8 
491264-8 igaOH I 
443061 1.93 MOB 
4470084 IH01I8 
tDHMIUOEKCTIft. 


ADD 91.00 SHIPPING 
CAL. RES. ADD Q% SALES TAX 
FREE OSCILLATOR SCHEMATICS 
WITH ANY ORDER 

aUALITY COMPUTER PARTS 

P.o. eox 7A3 / CHATSWOBTH. CA 91311 


MEMOREX 

fLBXlBLB DISCS 


WE WILL NOT BE UNDEB* 
SOLOn Call Free (800)235^137 

for prices and information. Dealer 
inquiries invited and CO.D/s 
accepted 


PACIHC 
EXCHANGES 
100 FoolhiJl Blvd. 
San Luis Obispo, 
CA 93401 [rt Cal. 
call (800) 592-5935 
or (805) 543-1037 



Circle 17 Dn Inquiry card. 


Circle 353 on inquiry card. 


Circle 333 on inquiry card. 












































Dcsi prices anywnere i 

Now a Toll-Free “800” 


COMPUTERS 


TERMINALS 


PRINTERS 


NORTHSTAR 


TeleVideo 


CENTRONICS 



HORIZON II 


HRZ 2^32DD,List $3695;.. CALL 

HRZ-2-64DD, List $4195. 

HRZ-2-Q32, List $3995.. 

HRZ2Q64, List $4495........ 

NEW . . . NORTH STAR ADVANTAGE. CALL 

DYNABYTE 

List.Less 30% 

ALTOS 

PLEASE CALL FOR PRICES 

SUPERBRAIN 

By INTERTEC 






64K DD. 

64K QD. 

DSS-10MEG 
INTERTUBE. 
Emulator.... 


. $2695 
. $2995 
, $3195 
. $725 
..$725 


CROMEMCO 

CS2, List S«95.OUH PRICE $3549 

CS3, List $7995. OUR PRICE $6349 



data 

systems 

Z-89.. .. List 

$2895 


OUR PRICE 

$2139 


Intersystems.CALL FOR PRICES 



Some 10120.... $689 

IQ130. $579 

IQ135. $719 

IQ135w/q.. ... $789 

10140. $1049 

HAZELTINE 

1420.CALL 

1500. $789 

1510.CALL 

HAZELTINE ESPfRIT 


ZENITH Z19 $719 

Moit Items in stocK <of immediate delj«fj- Fachny mtIdhs. 
w/lull tictonf warrantY resKten)^ acM appropriate sales tar 
Prices do not indurte shippme VISA and Mattel Oiarie add 3 % 
tO.O wdss requrre 25% deposjl Prices subject to cKiarse wdhont 
noticf 


739-1. $749 

739-3.$799 

704-11 parallel.$1669 

709-9.$1519 


TI810 



810 Basic ..$1289 

810 Full Option.$1599 

820 RO Basic..... $1545 

820 KSR Basic. $1739 


NEC 7510. $2395 

7530. $2395 


Diablo 630.$2049 

PaperTiger 446G. $739 

460.$799 

460G.$839 

560G.$1099 

Epson..CALL FOR PRICES 


D^SYSTEMS 


MORROW 



Discus 2D.. $849 

Dual Discus 2D ..... *. $1389 

2 + 2. .....$1199 

M-26 .. $3599 

M-10..... .■ ..... $2999 


COMPUTERS WHOLESALE 


P.O. Box 144 Camlllus, N.Y. 13031 



In N.V. call 31S- 472-2S82 


nirniA nn Irtniiiru nard 
































































Z-80 and 8086 FORTH 

FORTH-p connpliit* er«F*m Ww* 

3tpA4>rd GPRI4" di*K lil*» !(>r «:r««n 

tttoiBoe. PackHBB Includm: IfllBtprttflrfcdmpHor wMh wkSuil Ffwm- 
WY HiAnagBrnant line sd-IIOr. ircrBen •dilor. Z-(U Asaemblef. de- 
complJH, iirEllltMB. dfimanstrAElon pnegruna, and SQ page uaeir 
mtflvil. Sv9l«n r*qulf*rrifnt5: Z-BO mlcdocijnioglaf. 

RAM.CWMZ20rMPJW‘ 1,1. SSO.OO 

Z«> FORTH WITH NRUTtLOB BT^TEHS GHOSS-COMPILEH. 
Evt>ndittt4di>r IhR FOHTH typttlin* ^fUleni, FKcmpbl* on t liwt 
dOfnpuTer Pgr m diPlBuenl ler^l cvAputer, genanta hnder^eu 
cade. gansraEs ROMadle code with EnlliBlized varlablaa. Supfrarta 
(arward rsteranclng Ed any word w latul. ProdnDaa load map and 
FIJI Oi ynFeaffllvsd lymboEa. 107 page iniMsu*l. ^yalani mquirn 

memt m* tv z«i forth tbo^. tawoo 

BlRW FORTH wllh Nne adder, acreen edller, aaaamblef, and 
UUIlElaa Uaaa standard CPJM cempaltbis random acenaa tllaa Par 
acrtti^ atoraga Raquiraa BOeo v BOSB fnicrscodtpuiai, ba ki^i** 
RAM. and CPPM-flfl opwralPnp avatem. SIU.OO 

MACHINE TEST PROORAM PACItAOE lor Z«P ayalfina pncludM 
marnory, lidppr diak. primer, and lemvlnal tasEs with all adunCe 
coda. naqukeaCPrM HOuQO 

Alt floPlware dlstrttjuted on eiahMncti tofi HCIQUd amgt* dan«lty 
dlakaitas. Prieaa Inciuda ahipping by iirai cliaadf UPS within usa 
or CariiBda. COD chargaa aHtra. Purchaae onlsra accapled at eur 
dlacfeRorr. (DRtPit and MPjM are naglBtaFed TjadwnaiicB et Digital 
Raauncb. Inc. Z-M 1* * reglstanad Iradamadi ol ZJlpo, fnc.) 

Uhoratory Mlcrptystem* 

4147 Beethoven Street 
Loe AngeleSr CA 90066 
|2l3t 390^9292 


Circle 220 on tnqtilry card. 


Convert your TRS-80 into a 

DEVELOPMENT SYSTEM 

2-80 In-Ctrcuit 
emulation and 
EPROM/EEPROM 
programming in 
a single compact 
unit. 

Debug stand-alone 
systems witti 
program in 

TRS-80 RAM, _ _ 

then copy working program into PROM. 

Only $329 including personality module 
for 2716.2516.2758.2508,2532.2816, 
2808. 48016. 

ORION INSTRUMENTS 

• 172 Otis Ave, Woodside, CA 94062 
(415)851-1172 


Circle 326 on Inquiry card. 



SCR SUPER-BUYS 


UPS ANYWHERE IN CONTINENTAL U.S, 

Q FREE DECODER PLANS plus a broctiure 
diSEritjiTig our new UHF-VHF ConveTSifWi Kit 
are just by sending us your oaire. rntt 
address arid an t8c stamp 
® VHF VAHACTOR-TUNEn. 300 Otims input 
Tunable lor Channels All solid stale I jbQR 

Made by leading name Tnanutaclurer New- 
surplus 

® brand name power supplies. ±5V/6A 
Voltage adjustable and iC regulated. Ideal $23^^ 
tor CMOS, tOitipuler baoed instruments, elc “aa 
New- surplus. 

®6-FClOT TELEPHONE CD HD wilti AMP 
brand, modular ptione-iatk ai one end, and qq * 

4 -spade-lug leads at I be ntber. Normally aa. 

priced ai S2.4S eacn. 

*CaH u> Nr spadaL large quantHy pricing quotations. 

[714] 527'R5S4 M213g596-75S3 

aUK ELECTRONICS INC. 

9533 Valey View Street, Cypress. CA 9063D 
$10.00 MIN. ORDER HANOUNG/SHIPPINB $5.00 

Pay by CHECK, M.O,. Vt^A, M/C, C,O.D. 

For Free Buyers^ Guide Circle No. 375 


Circle 375 on inquiry card. 


PRIAM 


Disk Subsystems 
and 

Accessories. 

(SMD interface available) 
lowest r^ost and greatest established relta^ 
blllty tor H.P., DEC. Apple, 2-80, 8085... and 
so on. 

We can show you how to overcome 
“foreign disk” warranty worries. 

Special Opportunity: 

14A. &100 Power Supply Kit 

Input: 95-220VAC, 50/60 Hit O n> 

Outputs: 14A@ ±8VDC 
2A@±18VDC 

Includes: UL Spec. Transformer, Fleet if Jers, 
Computer Grade Capacitors. RFl line filler, 
and Schennatics. 


ADVANCED TECHNOLOGY 

735 Loms Verde. Palo Alto, CA 94303 
415-493 5930 

Send 36 ct SASE for Our 16 page (Iyer 


Circle 10 on Inquiry card. 


95 


CP/M® Compatible 
$GOLD DISKS 
Z-80 Software 


$ 175 . 

ppd 

ige source files 

$ 75 . 


Z-80 Disassembler 

e^'eates assernbly language source files 

E-Z Text 

ppd 

unique text file word processor 

Bo wer - Ste wa rt: 
G Associaties 

POST OFFICE BOX 1389 
HAWTHORNE, CALtFORNIA 90250 
213 / 676-5055 

VISA , T rademaik 

Digiial Research 


SOFTWARE 

AUTHORS 

microVmini’s-main frames 

Take advantage of our ex¬ 
citing development program 
for new software in all fields! 


20% Royalty 


For that professional push 
contact: Michael L. Dean, V,P. 
Research & Development. 
InfoSoft Computer Systems 
P.O. Box 562, Concord, CA 94522 
(415)680-0202 

JIL 

Innovative __ Solutions™ 


Circle 51 on inquiry card. 


Circle 195 on Inquiry card. 


CP/M COMUUHiCAUQNS 

LYNC 


TM 


■mE BEST AVAILABLE PBOGHAit 

FOR CP/M COMHUNtCATIONS 


user thBfl lO UHnntViKalW wtVl limi||-,^nng nr m 


Timfl Can W>d pr rpcww 4 
irnnhonru i^mhi WMn FiHwvtng data hom a fumDia tmivn nKiwatf 
Mfl la buHarrt Id VW nwimuiii nvrviy Rhti bB sBvAd M a disk Ma 

•r fiarnpui* ttmany DquffiMd &iiih «nd» 


SEND: AUTOMATIC ERROR OETECT10N A RETTUr 

LVHC »qn(k btodi V irrlprmtfiqn vnlh 18 HI diBchniffli. In UBe fiTwriV tt WR 


FETCH 

One* MU STfSfvra ■5 « LYNC ■ 


REMOTE AND LOCAL DiRECTORV 
Can atpjBf bDlh laal and 'mMb dlr«ctDn« 

BAUD RATES; UP TO HBlM BAUD 

SELF GENERATING I/O ROLmNEB REOUIRE NO 

PATCHING 

pnCE m TERMS UOMEV QHOER. CQQ. M-C GH VISA 

PLEASE SPECIFY DESHED rOfMAT 8'' Smlfr Darwiv. tT McnMOkt. 
TR&SC Mod i W<*1 CP.|'M; Noni Siw at SoM6 dor^. Stomrsiv 
3 0 DOS- or yuer; Cnpnonco S'" 

COMPUTER-AID 

ties DE LA VINA - SANTA BARHARA, CA 93101 
_ (B05) 9W-30T7 


3M 




Buy the lineit in dnta record in? 
products from pi>ur ttlSlCDffN£CTIOI|, 
Price/iq 

SW (soft, 10 or W bard} $ 27®“ 
8"* (single side / density} 27 ““ 

8 (rmnilite sgl. ^ruffy} 40““ 

8” U^h tide. dU. density) 05 ““ 

8*" (dual fide. dbl. density) 40 ““ 
MC or VISA, odd t ““ 

* l^itn^e nnd hondllng Included 
- Send check MO MC or VISA to. 

OISKONNECTION 
POB. S38 

Mpis. Minnesotii 5S440 

/A12/871-1677 before noon CST 


Cr^PTU FOR/MAT™ 

r n I n screen editor 

A MUST FOR THE SERIOUS FORTH 
PROGRAMMER 

* All Code is Forth-79standard. Each line of code rs 
fully expiaioed and bow-chorted (Forth style) tor 
aasy rm^iNcaiion 

* Tbia editor wori(s jusi like ihe popular word 
processors on the marRei Bjtcept il i6 wriiieh in high 
level lorEh amt isconlined to the 1024 byte boundary 
oT a forth screen 

* There are ever 20djtfereni conintancta lor cursor 
positio n rrvg. texi in od i flea lion, tabs, reloca I i ng 11 nss. 
spreading lines, and nidving lines io other screens 

* Insert mode ia loggled on and off for midslream 
insertions and deleiions Texl ahead of CP is moved 
right during insertion and lefi during deletion if 
insert mode Is On 

* Column position i$ displayed at ab limes- 

* Bomb proof -- ell unused control codes are 
I ra pped 

« Must be used wiih a CRT that has cursor 
addressing or with a memory mapped video 

* Send check or money order in the amouni of 
$50.00 and receive conapleie source C'Ode, 
flowcharts, documenielion, and instructione lor 
bringing up on your system 


KVaS CORPORATION 

P O, BOX 27246 
TUCSON, AZ 35726 
(602) 889-5722 




Circle 83 on Inquiry card. 


Circle 144 on inquiry card. 


Clrcte 219 on inquiry card. 







































SPECIALS on IHTESRATED CIRCUITS 


6502 

7.45 

10/695 

50/6.55 

100/6.15 

S502A/6512A 

8.40 

10/7,95 

50/7.35 

100/6.90 

6520 PtA 

515 

10/4.90 

50/4.45 

too/415 

6522 VIA 

6.45 

10 /e. 10 

50/5.75 

100/5.45 

6532 

7.90 

10/740 

50/7,00 

100/660 

2114-L200 


3.75 

25/3,50 

100/3.25 

2114-000 


3,15 

25/2.90 

100/2.65 

2716 EPROM 


7.00 

5/6.45 

10/590 

2532 EPROM 




14.50 

6116 HftKtl 2K X B CiOS UM 


t4.50 

4116'7IHI 11 BAM iNECf 



a fir 19 

Zero Insertion Force 24 pin Socket 


2,00 

6550 RAM (PET 8K) 



12,70 

S-100 Wire Wrap Socket 



2.40 


A P Products 15% OFF 
APHobby-Btox 15% OFF 




THE STAR MODEM 

Fna Nitlc«/U«tniin fliti Syitiiit 

RS23Z MODEM SALE tm 

IEEE 48S MODEM SALE $190 

RS23Z coin $170 

IEEE 488 CCirr $270 


We carry Apple 11+ from 
Bell & Howell 



fullFORTH+ far AHh U Vi 

A fufl-featured FORTH with enharicefTier>ts, Cofifonns to 
FORTH Interest Group standards 


FORTH fof PET by Cargile/Riley $S0 

Full FIG model with all 79 Standard extensions. 
Mtlicimilltr lof RlitIR lor independant object code 30 

KMMM PASCAL for PET/CBM IBS 

Includes translator for true machine language object code. 

EARL fir PET/CBM 65 

Editor, Assembler, Relocator, Linkeditor 

SitpuSnphlcB - BASIC Ungiitie Eitanslini 30 

Fast Machine Language Graphics routines for PET/C0M. 

SM-KIT - Sippr PET/CBH ROM bisad OtBItlas 40 

SlbSORT fir PET/CBM by James Strasma 38 

Flexibla genial purpose machine language sort routine. 

PipirMiti 60 Gomminil Wiril Pnciuor (Riley) 4D 

Fulhfealured CBWPET version with tape or disk text fiJes. 


FL£I-FILE Oiti Bin/Bipirl Wrllir/M^l UsI 60 

Versatile PET/CBM data handling system by Michael fliley. 

4 ftrt Mnilc Syitini for PET/CBM $60 

Includes Visible Music Monitor and 0/A Converter. 


Q commodore 



CBM-PET SPECIALS 




lilt 

SALE 

8032 80 X 25 CRT, business keyboard 

(1495) 

1100 

Micro Mamframe 

(1995) 

1600 

8096 Board (extra 64 K RAM for 8032) 

(500) 

400 

8050 Dual Disk Drive - 1 megabyte 

(1795) 

1375 

0250 Dual Disk Drive - 2 megabyte 

(2195) 

1760 

CBM IEEE Modem 

(395) 

199 

4016 full size graphics keyboard 

(995) 

795 

4032 full size graphics keyboard 

(1295) 

999 

4040 Dual Disk Drive - 330,000 bytes 

(1295) 

999 

2031 Single Disk Drive - 165,000 bytes 

(695) 

560 

4022 Tractor Feed Printer 

(795) 

630 

C2N External Cassette Deck 

(75) 

65 

VIC 20 Color Computer 

(299) 

269 

VIC 1515 Graphic Printer 

(395) 

315 

Used CBM/PET Computers 


CALL 

8024-7 High Speed Printer 

(1995) 

1345 

WE WILL MATCH ANY ADVERTISED PRICE 

*** EDUCATIONAL DISCOUNTS *** 

Buy t PET/GiM Canpvtan, nctiva 1 FREE 


WordPro 3 Plus - 32K CBM, disK printer 


200 

WordPro 4 Plus ■ 8032, disk, printer 


300 

OZZ Data Base System tor CBM 8032 


335 

VISICALC for PET, ATARI, or APPLE 


155 

BM-KIT - Sipir fET BOM Utllittii 


40 

Programmers Toolkit - PET ROM Utilities 


35 

PET Spacemaker h ROM Switch 


36 

2 Meter PET to IEEE or IEEE to IEEE Cable 

40 

Dust Cover for PET 


7 

fEEE-Parallel Printer Interface for PET 


110 

IEEE'RS232 Printer Interface for PET 


120 

The PET Revealed 


17 

Library of PET Subroutines 


17 



RAM/RQMfar PET/CBM 

4K or SK hjdu if lofl ROM Mitfa ipUinil Bittirir Bicknp. 

Adds extra RAM which can be write protected like ROM. 

4KVinlMl-Saa BK HinlM-SIZO Bittiry fltchup - S30 

EPROM Pregnminer for CRM/PET 79 

Branding Iron with software/hardware for 2716 and 2532. 


Watanabe 

Intelligent 

Plotter 

WiTAMItlE WMfiTt 
WATItNXlE lfME7B 


DISK 

SPECIALS 



SCOTCH (3M) 5" 
SCOTCH (3M) 8” 
Vertiatim 8'’ Double Dens, 
Verbatim 5" DataJife 


10/275 50/2.65 100/2.60 
10/2.80 50/2.70 100/2.65 
10/3,45 50/3.35 100/3.20 
10/245 50/2.40 100/2.35 


(add 1.00 for Verbatim 5" plastic storage box) 

BASF 5” soft 10/2.40 20/2.35 100/2.30 

Wabash S'* in Plastic Box 10/2.70 50/2.60 100/2.50 

Wabash 8" in Plastic Box 10/^75 50/2 65 100/2 55 


WE STOCK MAXELL DISKS 


Diskette Storage Pages 10 for 3.95 

Disk Lihrarv Cases 8 " - 2.85 5" * 2,15 

Disk Hub Rings 0” - SO tor 7.50 5** - SO for 6.00 


CASSETTES - AGFA PE-611 PREMIUM 

High output, low noise, 5 screw housings. 

C-IO 10/.56 50/50 100/4B 

C‘30 10/73 50/68 100/66 

All Other lengths available. Write lor price list. 


SPECIALS 


EfSBN MMO PrtMlir 


EPSON MMO F/T Pdfltr 


EPSON MX’TO PdMlir 


EPSON MM DO Priilif 


Centronics 739 Printer with dot graphics 

675 

STBNWBITEB Diliy WIin) 

1445 

Ztenith ZVM'121 Green Phosphor Monitor 

115 

Amdek Color Monitor 

355 


AU BOOK inO SOFTWARE PRICES DISCOONTED 

OSBORNE/McGraw-Hill, HAYDEN, SYBEX.etc 


ZENITH DATA SYSTEMS 


Z19 Video Termmai fVT'52 compatible) 

725 

ZVM-121 Green Phosphor Monitor 

115 

ZB9 with 4eK 

2150 

Extra 16K RAM Board 

115 

Z47 Dual- 8" Drive 

2775 


Synertek Systems 

SYM-1 MIcriKsinpiittr SALE 20S 

SYH BAS-1 BASIC w RAE 1/2 Assembler 85 

KTM-2/80 Synertek Video and Keytward 349 

KTM^3/80 Synertek Tubeless Temriinal 385 



A 

ATARr 

SPECIALS 


800 Computer 

749 

DOS 2 

21 

400 - 16K 

329 

Pilot 

68 

610 Disk Drive 

449 

Microsoft BASIC 

68 

825 printer 

629 

Educ Series 20% off 

650 Interface 

139 

MISSILE COMMAND 

32 

B22 Printer 

359 

ASTERDIOS 

32 

Paddle Pair 

17 

STAR RAlBiBS 

32 

Joystick Pair 

17 

Space Invaders 

17 

16K RAM 

85 

Music Composer 

45 

Assembler/Editor 

46 

Chess 

30 

TeleLink 

20 

Super Breakout 

30 


Write for prices on other Atari itenm 


REVERSAL (Spracklen) 32K Apple 

28.00 

Data Manager (Lutus) 24 K Apple 

4000 

Energy Miser - PET, Apple, Zenith 

24.50 

Histo-Graph (Boyd) 48K Apple 

24 50 

Oata-Graph (Boyd) 48K Apple 

40.00 

Appie II Dser^s Guide (Osborne) 

12.00 

intraduct km to Pascat (Sybex) 

10.30 

Pascal Handbook (Sybex) 

12,00 

Musical Applications of Micros (Chamberlin) 

2000 

Basic FORTRAN (Coan) 

7.25 


252 Bethlehem Pike 
Colmar, PA 18915 


215*822-7727 


A B Computers 


WRITE FOR CATALOG 

Add S1.25 per order for shipping. We pay balance of UPS surface 
charges on all prepaid orders. Prices listed are on cash discount 
basis. Regular prices slightly higher Prices subject to change. 


Circle 3 on Inquiry card. 





































































A ATARI' 


AUn BPD m .810 00 16K RAM...85 00 

Altfi aOQ 4SM.950.00 Alitl fliO erilertacs.. ....170 QD 

Alsri 0 Disk.4 SO 00 Atan 830 .. 156.00 

Alari 400 16K 378.00 Mtefoioll Baiic.... 7^.00 


TELEC0MMUNICAT1OHS PACKAGES 
Bale Unit, A850, A830, TeleLink I 
will) 800; 11150.00 with 400: 1710.00 
PLUS FREE NOVATION SUPERMIKE! 


The Bit Bucket is a company made up ot com 
puter professionals. We are aWe to provide 
low prices as welt as technical support. Give 
us a call and find out why we consider the 
Atari the best home computer on the market 
today. You won't be disappointed. 



The Bit Buchet 

Specialising in Atari Home Computers 
P.O. ioK 3S5 

Newton Highiands. MA 02161 
(617) 964-3080 


Circle 49 on inquiry card. 


FULL ELIZA FOR YOUR MICRO! 

AT LASTI A PULL IMPLEMENTATION n! Hhtf OrlsIftAl ELIZA 
pfogrem A now ival(Atil« m pun an your pnicrocepiipuiaM 

CrBAlMl ■! In IHA. ELIZA hn bncuriM Ihe wiarl^'b tnoal 
DBlflbrAted initiclat mipMigBncn d«nvarHlrAtjcMi prcgrAm ELIZA 19 
B non-d iractiw wJio AnilyuB oecA BlAtntMnI u 

ywj IVEH in Hnd Than pnmndH wlin nnr iTwn comment or quntlon 
- Mnd hor mmerii* son oHbh HBrtltnBly «ppropr«W 

10 fun tjn i iBfflB mAinPfAinn. ELIZA his hilhiHu twwi 
unawinatitB (0 (WfWnil cainpolnr lUAM f^cnpl In giwtdy ■Enpped 
doi#n rtsmlcsflu lacking ihe uphhtliiCAtiGn iMUZh mAtSp iho orIginBi 
pr ogrun to ttBPituriftfl. 

Ncm. OLtf nB« nncracQinpulBr vemonopoMisii^ Ihfr FULL pOwW 
and range of okproamion of Itta origmal: it being ofhtrBO at me 
InlroduDlory price oP onty |Z5. Andd you wantto Pind out nowBtie 
does il tof iHcti hat to do mom ^ will inchade llto ^tHnplale 
Sourc* Proflr*Tn for only ETO adOiliOniil 

Ori*Tr y Wjr copy of ELIZA f cKhiy pnd ypiiH nnvpr pgam wondflr now 
lo Impend "bon ysu h«ar lotnAonn t«y '‘CMi*y, Iti'e m what thw 
dOmpnair of yoyr* cdin actually dki*" 

ELIZA IE AVAILABLE IM TKf F|>LLOW1NC UlSK FORMATS: 

t $lindiid a indn llnQIa dpiqily Igr IB tHtwl UMipUlHIiB 

|£3 Pof ELLU.COM . «M t3D lor MHinjult SASlC-fc 
Z itidA CPfM tdi Apfila II oquippod wllti Z-Bfl SonCartT 

125 fW ELIZA.CCM - BAl IH lar UmmdPl BASlC.« Sdun:* 

3 i-M inchi hot mi ApoM II witfi Applanll IBOM Bint l>0$. 13 
125 Iflf F>P£iHctBa f Ub .. Bde 120 Ipr UntMwlBctad RpurcB 

AHTIFPCIAL INTELLIGENCE RESEARCH GROUP 
B31 NORTH LA JOLlA AVENUE 
LOS ANGELES. CALIFORNIA SOWS 
(513) fl»-73W (If 3^ 6M-5a T4 
MC. VISA and CHECKS ACCEPTED 




Circle 33 on Inquiry card. 


TRY! OUR $99 PORT SELECTOR 

Good for APPLE, ATARI, PET. TRSSO, ALTOS-. 
as well as IBM, DEC, H;P, WANG. UNIVAC ate.. 



Our svvllctf will »vA you money and aggravatiOri 
Shara your printer, itiodem ale. The aalecttoff (a made 
by turning (he iront panel knob. Our 2 Pos. "SSAB" can 
cemneet one printer to Iwo CPU's, It can also be u&Sd 
to connect one CPU to Oil her a printar or a modem. Wo 
also have 3 Pos. units. 1n fact we have about 30 mode1$ 
to sail sty all the common appi leal tons. We offer a S 
year Warranty^ and bur units have a unique monitoring 
capabiilly. Call us tor a FREE colorful catalog. 

OEALEH INQUIRIES INVITED! 

Call (415)493-1300 



450 Stn Anionlo Am., Polo Alio, CA 04300 


Circle 176 on Inquiry card. 



Healh 

Users 


Dfluhle Your 
disk storage 
capacity without adding a drive. 


Get twice aa much from your H88 or 
HS9 microcomputer. Our FDC-880H 
floppy disk controller, m ccmjunetion 
with your 5'^'^ drives, for example, 
expands memory capacity from 256 
bytes to 612 bytes per sector. 

And it handles single and double- 
sided. single and double-density. 8" and 
5^4"' drives— simultaneously. 

Call 714/275-1272 today 
or write for details. 

C.D.P. Syaivms Inc, 

ConLmlled Data RucordipK Systemi;. Inc, 

7667 Vickers SL, San Diego. CA 92111 



Circle 63 on Inquiry card^ 


QUAD SERIAL I/O CARD 

S-IOO Solder-Masked four-serial-channel 
I/O Interface Card with 

->4 ‘‘hsrdwarc*' UARTS (tio sortwarc initiiilizii- 
tiofi required). 

-->RS-232 pniuex handsliakins on alt four 
channels. 

- >Oc(nipiR any S consecutive poru starting at any 
eight port boundry From 0 to F6 hex. 

-Xndividually seleclcd baud rale, word size, 
parity, ntunber of stop bits, polarity of itaius 
word. 

">Timed, latched Littenupt generator for system 
clock or type-ahead or multi-user polling sys¬ 
tem-ideal for ZSU mode I interrupt operation. 
Uses SINT A to clear interrupt. 

->Pre'jiim(jexcd for 9600 baud, emulating 8251 
status. 8 bit data with Z stop bits, ao parity. 
FuU dcKumentation supplied to custom con- 
pgure the card. 

$250406 wired and tested. 

Oklahoma Buyers add 4% 

Micronics, Inc. 

2834 N.W. 39th 
Oklahoma City, OK 73112 


Circle 270 on Inquiry card. 


MINI-DISK DRIVES 
NOW $219 


Mini-Disk 
33 shown 

$219 each ^ shipprog 
Si sales tax wh^ire 
applicable 



Manutsciurer's Overstock ol Tandon Model TM 100 
Single Sided Floppy Disk Driyes 

• Stiugari SA 400 connector comDalible 

• Raied tor single and double dens.itv operaiion 

• 1724K bus (21&.5K bytes) cspacny 

I unformatted MFM) 

• b msec track-tb-track $iep rale 

• Wriio proiea opiibn included 

• 4S tracks per inch 

• Pfus mare. , 

CALDISK 

Box 555. Provo, UT B4603 
(801J 375-0000 
TWX 9109715SS9 

Phone orders welcome with 
MasterCherge and Visa. 



Circle 46 on inquiry card. 



Circle 5 on Inquiry card. 



Circle 166 on inquiry card. 



OAE's PP Series EPROM Proorammers plug 
directly into any vacant EPROM socket and 
allow you to transfer data directly from RAM 
to EPROMs. No additional power supplies are 
required. All timing & control sequences are 
handled by the programmer. Each unit In¬ 
cludes internal DC to DG switching regulator, 
ZIF socket and A ft. ribbon cable ierminaled 
with a 24 pin plug. Programmers are available 
for all EPROMs from 2708 a thru 2532 S. 

Oliver Advanced Engineering^ tnc. 

676 W Wilson Ave., Glendale, CA 91208 
^ai3) 240-0080 or Telex 194773. 

PP SERIES PROGRAMMERS 


Circle 473 on Inquiry card. 

















































ELECTRONtCS 


INTEGRATED CIRCUITS 


P.O. Bax 4430X 
Santa Clara, CA 95D54 
Will calls: zm Walsh Ave. 
(40e) 96S-1640 TWX 910-338-2139 

Same day sNpmBnt. First lirre parts only. Facla^ 
Guarantsad money back. Quality iC'sand ottiercompo- 
nertts art fai^tory prices, 
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PROM Eraser 

as5£mbleft. 2:5 PRO^ [;:apacity SS7.50 
(with timer S69,50). 6 PROM capacity OSHA' 

UL version $70,50 (with timer $100,50}. 

Z80 Misrocompuler 

16 bit m, 2 MHz clock, 2K RAM, ROM Bread¬ 
board space Excellent fpr contrai Bare Board 
$20.50. Full Kit $90.00. Manitor $20.00. Power 
Supply Krt $35.00. Tiny Utkc $30.00 

S-100 Computer Boartts 

0K Static Godboui Econo IIA Kit 149,00 
16K Static God bout Econo k IV Kit 269.00 
24K StatK God bout Econo XX-24 Kit 414. DO 
32K Static God bout Econo XX<32 Kit 537,00 
16K Dynamic RAM Kit 299.00 

32K Dynamic RAM Kil 328.00 

64K Dynamic RAM Kit 399.00 

Video intertacc Kil $161.00 

Cdlor Video Kit 129.95 

811C Update Master Manual $79.95 

Comp. 1C data selector, 2 vnl. master reference 
guide. Over 51,000 cross relerwoes. Free update 
aarvics through 1981. Domestic postage $4,75, 

Modem Kit $60.00 

state of the art, orig,, answer. No tuning neoes- 
sary. 103 compatible 300 baud. Irrexpengive 
acoustic coupler plans included, Bd, Only 
$17.00. Article in Juneflad/o Electfonios. 

Gremlin Color Video Kit $69.95 

32 X 16 alpha/num erics aorl graph Ics; up to 8 
colors with 6847 drip; IK RAM at EOOO. Plugs 
into Super Elf 44 pin bus. No high res. graphics. 

, On board RF Modulator Kit $4.95 


NICad Battery Fixer/Charger Kit 

opens shorted cells ihat won't hold a charge 
and then charges them up, all in one krt w.^fuil 
parts and insimctiians $9.95 

Rnclcwell AIM 65 Computer 

6502 based single boanf witi full ASCII keyboard 
and 20 column thermal pnnter. 20 char, aipbanu- 
meric display. ROM monitor, fully expandable. 
$495.00. 4K versinn $46Q.D0. 4K Assembler 
$85.00. 8K Basic Interpreter $1011.00. 

Special small power supply for AiM65 assem. in 
frame $54.00. Ci^mpJete AIM65 in thin briefcase 
with power supply $499.U). MoJded plastic 
enclosure to fit both A1M65 and power supply 
$47.50. Special Package Pnce: 4K AIM. 8K B^c. 
power supply, cabinet $625.00. 

AlM65/KiM,A^IM,^p&r Elf 44 pin expansion 
boaid: 3 female and 1 male bus. Board plus 3 
Odfinecters $22.95, 

60 Hz Crystal Time Base Kil $4.40 

Converts di gltal clocks from AC line frequency 
to crystal time base. Outstanding accuracy. 

Video Modulator Kit $9.95 

Convert TV set into a high quality mofiiior w/o 
affecting usage. Comp, kit w/tuli insfauc. 

Multl-voft Computer Power Supply 

Sv 5 amp, rl0v Samp, 5v 1,5 amp, 5v 
.5 ^p. 12v .5 amp, -12v option. ±5v, ± 12v 
are regulateij Basic Kit $35.96. Kit wilb chassis 
and all hardware $51,95. Add $5.60 shipping. Kd 
of hardware $16.00. Woodgrain case $10.00. 
$1.56 shipping. 



RCA Cosmao 1802 Super Elf Computer $106.95 


Compare tealures before yw decide to buy any 
other computer Thera is no other computer on 
the market today that has all tie desirabfe bene¬ 
fits of the Super Elf for so little money. The Super 
□f is a small single board computer that does 
many big things. It is an excellent computer lor 
liaining and for learning programming wilfi its 
machine language and yet it is easily expanded 
with additional momory, Eull Basic, ASCII 
Keybeards, video character generation, etc. 
Bfltore you buy another small computer, see if It 
includes Ihe following features: ROM monitor; 
State and Mode displays; Single step; Optional 
address displays; Power Supply; Audio Ampirlier 
and Speaker; Fully socketed far all IC's; Real cost 
Dl in warranty repairs, FtH documentation. 

The Super EH includes a ROM monitor tor pro¬ 
gram loading. editing and execution with SINGLE 
STEP tor program debugging which is not in¬ 
cluded in odiers ai the same price. With SINGLE 
STEP you can seethe micropnacessurchip opera¬ 
ting wdh the unique Quest address and data bus 
displ^s before, durtng and artter executing in¬ 
structions. Also, CPU mode arid instruction cycle 
are decoded and displayed an 8 LED indicators. 
Ah RCA 1861 video gfaphlca chip allows you to 
connect to your own TV with an inexpensive video 
modulator to do graphics and games. There is a 
speaker ayaiam included tor writing your own 
music or using many music programs aireat^ 
written The speaker amplifier may also be used 
to drive reta,ys for control putposes 
A 24 key HEX keyboanl includes 16 HEX keys 


plus load, reset, ron, wait, input, memory pro- 
lent, monitor soled and singlo step. Large, on 
board displays provide output and optional high 
and low address . Thera Is a 44 pin standard 
coni>ector slot for PC cards and a 50 pin connec¬ 
tor slot for Ihe Quest Super Expansion Board. 
Power supply and sockets for alt IC's are in¬ 
cluded In the price plus a detailed 127 pg. instruc¬ 
tion manual which now includes over 40 pgs. of 
software info. Including a series of lessons to 
help get you started and a music program and 
graphics taf^et game. Many schools and univer¬ 
sities are using the Super Elf asa ci^urse of study. 
OEM's use it lor training and R&D , 

Reorember, other computers only otter Super Elf 
features at additional cost or not at all CMipare 
betore you buy. Super Elf KM S1QG.95. Hidfi 
address option $BJ5, Low address opUon 
19.95. Cuitum Cabinet with drilled and labelled 
plexiglass front panel $24.95. All metal Expan¬ 
sion Cabinet, painted and silk screened, with 
room tor 5 S-100 boards and power supply 
$57 DO. Hi€ad Battery Kemory Saver Kit $6.BS. 
All kits and options also completely assembled 
and tested. 

Questdata. a soto are publiiation tor 1802 com¬ 
puter users is bvailable by subscription for 
$12.00 per 12 issues. Single issues $1.50 is¬ 
sues 1-12 bound $16.50, 

Free 14 page brochure, 

ot complete Super Elf system. 

Moews Video Graphics $3.50. Games and Musie 
$3. DO, Chip 6 Interpreter $5.50. 


Super Expansion Board with Cassette Interlace $89.95 


This is truly an astounding ralue! This board has 
been designed to allow you lo decide how you 
want it optioned . The Super Expansion Bnard 
comes with 4K of low power RAM tolly address¬ 
able anywhere in 64K with built-io memary pro¬ 
tect and a casseHo interface Provisions have 
been made tor all other optiaos on the same 
board and it fits neatly into the hardwood cabinet 
alongside the l^per £11. ITte board endudes slots 
for up to 6K of EPROM (2708, 2758, 2716 or T1 
2716} and is tolly socketed. EPROM can be used 
for Ihe moiiiterand Tiny Basic or other purposes. 
A IK Super ROM Menitor $19.95 IS available as 
an on board option in 27D8 EPROM which has 
been preprogrammed with a program loader/ 
editor and error checking multi hie cassette 
read:/write software, (relocatable cassette file} 
anolherexclusive from Quest It includes register 
save and readout, bloik move capability and 
video graphics driver with blinking cursor. Break 


Quest Super Baste V5.0 

A new enhanced version of Sutler Basle now 
available. Quest was the first company 
worldwide to ship a full size Basic for 18D2 
Systems. A complete function Super Basic by 
Ron Genker including floating point cagabitity 
with scientific notation [number range 
+ .17E^}, 32 bit integer ±2 billion; multi dim 
arrays, string arrays; string manipulation; cas¬ 
sette I/O; save and load. Basic, data and ma¬ 
chine language programs; and over 75 state¬ 
ments, functions and operations. 


points can be used with the regeter save teaiure 
to isolate program bugs quickly, then follciw with 
single step. If you have the Super Expansion 
Board and Super Munitor the monitor is up and 
running at the push of a button. 

Other on board options include Parallel IniHit 
and Dulpul Ports with full handshake. They 
allow eas^ connection of an ASCII keyboard to the 
inpul port. RS 232 and 2(1 ma Cumefll Lixip for 
teletype or other device are on board arnl if .you 
need more memory there are two S-100 slots tor 
static RAM or video boards. Also a IK Super 
Monitor version 2 with video driver for full capa¬ 
bility display with Tiny Basic and a video interface 
board Parallot I/O Foite $9.05, RS 232 $4.50, 
Try 20 ma I/E $1,35, S-IPQ $4.50, A 56 pin 
connector sol with ribbon cable is available at 
$15.25 for easy connaction between the Super 
Elf and the Super Expansion Doanl. 

Powar Supply Kit for the complete system (see 
Multi-voit Power Supply). 


New improved taster version including ro- 
numbor and essentially unlimited varlvles. 
Also, an exclusive user expandable command 
library. 

Serial and Parallel I/O Included. 

Super Basie on CasseHo $55. DO. 


Type-N-Talk by Votrax 

Text to speech synthesizer with unlim^ 
Ited vocabulary, huilt-fn text to speech 
algorithm, 70 to 100 bits per second 
speech synttiesixer, R5232C interface 
$345.00. 


100215K Dynamk RAM Kit $149 DO 

Expandable to 64K. Hidden refresh w/docks up to 4 
MHz w/no wail slates. Addi 16K RAM $25, DO 
Tiny Basic Extendeid on Casselte $15.00 
(Added commands Include Stringy, Array, Cas¬ 
sette I/O ijte.]i S-1Q0 4-Ehit expansron $ 9.95 
Super Mcnilor VI,I Source Usling S15.0D 


Ell II Adapter Kit $24.95 

Plugs into Elf II pravkllng Super Eft 44 and 50 pin 
plus S-100 bus expansion. (With Super Ex‘ 
pansion). High and low address dlspia;^, state 
and mode LED's optionai $18,00. 


Super Color S-100 Video Kit $129.95 

Expandable to 256 x 192 high resciution eder 
graphics. 6847 with all display medes computer 
contrclled. Memory mapped. IK RAM expanda¬ 
ble to 6K S-1QQ bu 518Q2,8060.8095, Z80 etc. 

OBilero; Benlf for excellent priclng/marpin 
program. 


Edilor Aeaembler $25.00 

(Requires minimum ot 4K tor E/A plus user 
source) 

1BQ2 Tiny Basic Sooroe Hstfng $19,00 

Super Klani1or V2.0/2.1 Source Uisting $20.00 


TEAMS: $5,00 mm, order 0,5, Funds, Calll residents add S% tax. 

$10.00 min. BankAmaricanl and Master Charge accepted. $1.00 insurance optional. 
Postage: Add 5%. C.O.D^ $10.00 min, order. 


FREE: Sand for your copy o1 dur HEW 1961 
QUEST CATALOG, fnclude 46c Stamp, 


Circle 356 on Irvqufry card. 
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E-Z-80 ENTRY KIT 

A Z-80 Micro Computer wfth CPU: CTC: 
PIO: Prom Programmer: Read Outs: Key Pad: 
Ofrboard ROM & RAM: Win Wrap: DC 
Regulator: Manual & Instruction!. 

Kit Price ^390^ 

P.O. 501_ULJnMAN< TEXAS (USAj_7S141 

A Subtldiurf of CompuTtf ^yilemi. Inc,^ manulac- 

tuTir af rhR lc4^A inruornled huiinfii camputAf. 


Circle 217 on inquiry card. 


STD BUS 

TIMER/COUNTER CARO 

• Real Time Qock 

• Event Counters 

• Prograimnable Time Delays 

• Stepping Motor Controllers 

• Programmable Rate Generator 

Tie Arctiinis 8053 timer/counter card 
features nine 16 bit programmable 
registers Each register may be used for 
timing or counting The card also pro 
vides RS-232 receivers and transmit¬ 
ters for serial oornmunicattons with ter 
minals, printers, data loggers, and 
other computers. 

$175 

Arcturus 

P.O Box 271. Wayland. MA 01778 

(617) 358-4319 

Circle 8 on inquiry card. 


Do you need software? 

Call a Specialist! 

Computer Software Specialists will write 
custom-designed software to meet your 
exact application needs. We deal with CP/M 
and other miCro-mini operating systems. 
Applications include: 

—Diagnostics, Utilities, Software Tools 
—Operating System Implementation 
—Custom Device Drivers 
—Unique User Applications 

All software is written according to your 
specifications, and is reviewed by our 
qualified staff of computer professionals. 

For a free evaluation and time/cost 
analysis, send your design specifications 
and raquiremanU to: 

C COMPUTER 
SOFTWARE 
^^BSPECIALISTS 

PO Box 57 Linthicum Md 21090 
(301)789-2988 


I — iRiL rti» auftLiTy cDihPunEnrrs 

3lU D & R 

smRS CAU B-S AST 
TECRKIHl CALI 8-10 

Aa flSSOTlE) 1 1ES1FD 
CPUZeWtCSC OOStPUZAHb »179 
(?U 8085/88 CSC 394 DISK 1 371 

CPIT80RK ni 135(Hf8SP0R D1 235 
SVS1B1 SOPPOHr 1 297 'fflz 95U(IKIED 235 
IHTEIFflCERMl 187 imaFACER 3 (5) 467 

IW120 32K 425 WH17 64K 821 

ENCUEUflE 2 DESK 613 ENCUEURE 2 mCK 671 
6Wz CPU Z SVSTB1 B4K DUAL 8'DRIVE 3895 
6fHz CPU 8085/88 SVSIBI64K DUAL 8" 3995 

SySTEK HAIC 48 HOUR BOARD EXCHAME1 YEAR 
EPSON NOOO 765 VISTA WDOO DR CAB 575 
TEIEVIDEO 910,920,95O,SVST011,1 Mil Oil 
ATFEX DIAL. 80 950 ms VIQI POINT 549 
WORDSTAR 290 SORCin SIPEfiCALC 25 



ALL PRICES AAD SPECS SUBJECT TO CHANGE 
*CPH IS A TAAOEMAAX OF OIOITAL RESEARCH 

PO HOX PSI W-OJJIL* 
ll'EBTIViinSTCP CB 

• -111 ■*jBS t-FHIto 


uu niH 

4 


Circle 93 on Inquiry card. 


Circle 381 on Inquiry card. 


DOT MATRIX PRINTERS 

SUPER DISCOUNTS ON 

MX-80F/T now 

MX-80 IN 

MX-100 LOWER* STOCK 

We also stock idirect connect cables for 
TRS-80, Apple, Atari, Pet or RS 232 

CALL TOLL FREE 

1 - 800 - 344-7493 

In CA and for service (209J 667-2B88 



Circle 236 on inquiry card. 


DRV ELECTRONICS 

FLOPPY DISK DRIVE SYSTEMS 

CANADA'S No. 1 DISK DRIVE 
CENTRE 

Personal Computer Users —TAfSflO 

DRV Electronics Offers 


DrivB 5t wild powAr BupplY 4 case Can $4^ 

PBf com Doublor H Can 1250 

Parcom DaIa Separator Can 149.35 

PBreom DDve Kits for Model IK also availapFa, 

Full Warranly ComplptB repair service, 
immediate deidvory on all mall □rders. 


▼ IS 


Authprlied Percom 
OAaiar and Sanrlc* Centra 


om 

ELECrnONlIZS 
1S1CK]-40TH AVE.,SUHRE¥ 
B.C. CANADA V3S4Nr 




INTRODUCING 



Epson® MX7O/MX80 
Replacement Ribbon 
Cartridge 


Aspen Ribbons, Inc. now 
manufactures the Epson® 
MX70/MX80 ribbon cartridge which 
is available in standard black and 
new colors: blue, green, red, and 
brown. Call for color details. 

• Fast delivery 

• Low price 

• Order Toll Free 
1-800-525-0646 


sspen ribbons Inc. • 1700 n. 55th 
bou I d er, c 0 1 0 rad o 80301 ^2796 
(303)444-4054 or l-aoO-525’0646 


Circle 453 on Inquiry card. 


☆☆ SUPER ☆☆ 
ISA’s DATABASE 

The Onty DBMS with ait these features: 

* PROVEN fn one year of test marketing 
■k TOUGH, reliable file structure 

* MENU driven for simplicity and easy use 
*■ ARITHM ETIC with stored calcu fat ions 

★ FAST set-up and report formating 

★ CLEAR user-oriented documentation 
+ PR I NTS tota Is & su btdtal s- mai 11 abe Is 

# REFORMATS and merges data files 
if MULTI-DISK files: Up to 128K records 

* SORTS full disks on up to 40 fields 
■k P RO DU CTIO N i npuf of re pet it Iv© d ata 

* COUPLES to word processor & statistics 
POSTS transactions to master file 

★ SEARCH by strings, ranges, comparisons 
■k DATA COMPRESSION: Over twice as 

many labels as the other system 

For TRS-aO* Models I, n. & III - 250.00 
Ask ifDur Deafer or Write: 
tnatltule for Scientific AnabBU, Inc, 

P. O. Box Tige, D«pt B-1 
Wilmington. DE 15883 (215)358-3735 


*T.M. Tandy Corp. 


Circle 446 on inquiry card. 


JOE COMPUTER PRESENTS WORD GRfNDER 

80,000 

WORDSI 

WORD GRJNDER 15 A DATA BASE OF OVER 
SO.OOO EMGUSH WORDS JN ALPHASETJCAL 
ORDER WITH SPACES DELIMITJfVG EACH 
WORD. THE TRS-SOt AND APPLE VERSIONS 
INCLUDE A BASIC EDITOR FOR DISPLAYING 
OR EDITING THE DATA FILES USING RAN^ 
DOM ACCESS, WORD GRINDER IS AVAIL¬ 
ABLE FOR TRS-eO MODEL L 11, OR IIJ, APPLE. 
CP/M, RT-1 I /HT-I I OR ANSI TAPES PRODUC¬ 
ED ON A PDP-11. PRICES START AT 589.95 
FOR MODEL L III OR APPLE. S 124.95 FOR 
MODEL 11, CP/M, RT-I I OR ANSI TAPES. 

MAKE CHECKS PAYABLE TO: 

JOE COMPUTER — PHONE ORDERS AND 
INFORMATION: |213) 992-0534 SEND TO 
JOE COMPUTER, 22713 VENTURA ELVD , 

SUITE F, WOODLAND HILLS. CA. 91364 

CAUF. RESIDENTS ADD ^SALB TAX 
tWS-ao iS A TRADEMARK Of TANDY CORP. 


Circle 215 on inquiry card. 
















































ALL SALES ARE MADE SUBJECT TO THE TERMS OF OUR 90 DAY LIMITED WARRANTY. A COPY OF THIS WARRANTY IS AVAILABLE FREE. ON REOUEST. 


DIGITAL RESEARCH COMPUTERS 

(214) 271-3538 


32K S-100 EPROM CARD 
NEW! 



Olaok PC eoard - $34 

ASSEMBLED & TESTED 
ADD 530 

SPECIAL: 2716 EPflOM's (450 N&) Are 53.65 Et With Above Ktl. 

7 Any or aJI EPROM locations can be 
disabled 

a Double sided PC board, solder-masked, 
silk-screened 

9 Go Ed plated cofiitact fingers 

10 Ur selected EPROM's automatically 
powered down for low power 

11 FuHy buttered and bypassed 
12. Easy and quick to assemble. 


KTT FEATURES. 

1 Uses +5V only 2716 (2KKB) EPROM s 
2. Allows up to 32K ot software on line! 

3 IEEE S^IOO CompatibJe. 

4. Addressable as two Independent 1SK 
blocks. 

5. Cromemeo extended or Morthstar bank 

select. 

6. On board wait slate circuitry It needed 


32K SS-50 RAM 


$29900 


KIT 


For 2MHZ 
Add $10 


Blank PC Board 
ISO 



For SWTPC 
6600 - 6609 Buas 


Support IC’s 
and Caps 
$19.95 

Complete Socfcel Set 
$ 21.00 


Fully Assembled, 
Tested, Burned In 
Add$3Q 


At Last! An affordable 32K Static RAM with full 
6809 Capability. 

FEATURES: 

1. Uses proven low power 2114 Staiic RAMS. 

2. Supports SS5(K:-EStTENDEDADDRESStNG. 

3. All parts and sockets included. 

4 . Switch address select as a 32K block. 

5. Extended addressing can be disabled. 

8. Works with all existing 6B4>D SS50 systems. 
T, Futly bypassed. PC Board Is double sided, 
plated thru, with silk screen. 


16K STATIC RAM KiT-S 100 BUSS 

PRICE CUT! 





16K STATIC RAM SS-50 BUSS 


PRICE CUT! 


BLANK PC BOARD W/DATA-S33 
LOW PROFILE SOCKET SET-SIZ 
SUPPORT ICS & CAPS-$19.95 


KIT FEATURES. - 

1 Addressable as four separate 4K Blocks 
2. ON HOARD BANK SELECT circuitry (Cro- 
msTnco Standard’] Allows up to 512K on line' 

3 Uses 2114 {ASQNS) 4K Stallc Rams 

4 ON BOARD SELECTABLE WAIT STATES 

5 Double sided PC Board, with solder mask and 
silk screened layoui. Gold plated contact fingers 

6 All address and data lines fully buflered ASSEMBLED & TESTED-ADD $35 
7. Kit Includes ALt parts and sockets 

B. PHANTOM is jumpered to PIN 67 
9 LOW POWER under 1.5 amps TYPICAL from 
the +8 Volt Buss. 

ID Blank PC Board can be pcpuleled as any 
multiple of 4K. 



FOR SWTPC 
6800 BUSS! 


OUR #1 SELLING 
RAM BOARD! 


KIT FEATURES 

^ Addressable on t6K Bmmdafies 
2 Uses 7114 Static Ram 
3. Fully bypassed 

4 Double sided PC Board Solder mask 
and silk screened layout 

5 A'1 Parts and Sockets included 

6 Low Power Under 1 5 Amps Typical 

BLANK PC BOARD—$35 COMPLETE SOCKET SET—$12 

SUPPORT IC'S AND CAPS-$19.95 


ASSEMBLED AND 
TESTED - $35 


riew' STEREO! 'Vejj, 

S-100 SOUND COMPUTER BOARD 


COMPLETE KIT! 

$8495 

(WITH DATA MANUAL) 


At last, an S^IDO Hoard that unleashes the full power ot two 
unbelievabie General tnatfumentsAY3-B6iONMOS computer 
sound iC's Allows you under tolal computer control lo 
generate an infinite number of special sound effects for 
games or any other program. Sounds can be cal led in BASIC, 

ASSEMBLY LANGUAGE, etc. 

KIT FEATURES: 

* TWO Gl SOUND COMPLFTER EC'S- 

* FOUR PARALLEL bO PORTS ON BOARD. 

* USES ON BOARD AUDIO AMPS OR YOUR STEREO 

* ON BOARD PROTO TYPING AREA. 

* ALL SOCKETS. PARTS AND HARDWARE ARE INCLUDED 

* PC BOARD IS SOLDERMASKED, SILK SCREENED. WITH GOLD CONTACTS. 

* EASY, QUICK, AND FUN TO HtJILD WITH FULL INSTRUCTIONS 

* uses PROGRAMMED I/O FOR MAXIMUM SYSTEM FLEXIBILITY 
Botn Basic and Assembly Language Programming e*flmples are included 

SOFTWARE: 

SCL” is now avaLlabiel Our Sound Cemniar>d Language makes writing Sound Effects programs 
a SNAP! SCL" also includes routines for Ragister-Exairtne-Modify. kAemory-Exajnine-Modrfy. 
and Play-Mem pry. SCL'” is available on CP/M' compatible diskette or 2706 or 2716. Diskette- 
$24.95 2706 - $19.96 2716 - $20.95. Diskette Includes the source. EPROM’S are ORG at 
EOOOH (Dbkette Is 8 Incti Soft Sectored) 


BLANK PC 
BOARD W/DATA 
$31 


SPECIAL PURCHASE! 

UART SALE! 

TR1602B — SAME AS TMS6011, 
AV5-1013, ETC. 40 PIN DIP 


TR1602B 


$295 


EACH 


4 For *10®“ 


CRT CONTROLLER CHIP 

SMC #CRT 5037. PROGRAMMABLE FOR 80 x 24, ETC. VERY RARE 
SURPLUS FINaWlTH PIN OUT. $ 12.95 EACH. 


4K STATIC RAM 

National Semi. MM5257. Arranged 4K x 1. +5V, 18 PIN DIP. A 
Lower Power, Plug in Replacement for TMS 4044. 450 NS. 
Several Boards on the Market Will Accept These Rams, SUPER 
SURPLUS PUBCHASEl PRIME NEW UNITS! 

8 FOR $16 32 FOR $59.95 


NEW! G.l. COMPUTER SOUND CHIP 

AY3-8910 As featured in duty. 1979 BYTE! A fantastically powerful Sound ^ Music 
Generator. Perfect for use with ariy 8 Bit MHproprccessor Contains: SToneCtiannels. 
Noise Generator, 3 Channels of Amplitude Control 16 bit Envelope Period Control, 2-8 
Bit Panallei I/O 3 Dto A Converters, plus much more^ At( in one 40 Pin DIP Super easy 
interface to the S-100 or other busses $11.95 PRICE CUT! 

SPECIAL OFFER: Si 4 .9 5 each Add $3 for 60 page Data Manuat. 


Digital Research Computers 

^ {OF TEXAS) ■ 

P 4 O. BOX 401565 ■ GARLAND, TEXAS 7504Q * (214) 271-3S38 


TERMS: Add $2.00 postage. We pay balance. Orders under $15 add 75C 
handling. No C.O.D. We accept Visa and MasterCharge. Tex. Res. add 5% 
Tax, Foreign orders (except Canada] add 20% P & H. Orders over $50, add 
854 for insurance. 


TRADEMARK OF DIGITAL RESEARCH. 


WE ARE NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE SUPPLIERS OF CPM SOFTWARE- 





















































Circle 189 on inquiiy 


Eliminate 

static 

electricity 

with 


mats and 
matting* 

Permanent 
anti-shock 
teatore in 
carpet'top, 
vinyl back 
mats and 
malting. 
Great colors, 

Call or write today for 
complete information. 

J. Hubbard, iNC 

Box 1274 — Nashua. NH 030^i1 
(603) 882-3231 



FOR UCSD PASCAL* SYSTEMS 

SI 25 - DISPEL*** - your spellini; 
woes. An interactive s pel ling 
corrector with on-tine word 
look up> and dictionary 
maintenance. 

$75 - INTELLECT-UL** LISP - 
Complete LISP interpreter. 
$1000- PDBASE***--Entity 

Relatkmal Data-base. To be 
released soon. Info, available. 
lOTC Inc. 

910/Suny/Uramie, WY 8207Q 

•Trademark Regents University of 
Calif* 

••Trademark AllS Inc. 

•••Trademark lOTC Inc* 

(307) 721-5818 


Circle 208 on inquiry card. 


DIGITAL SPEECH 
PROCESSORS 

FROM $25 TO $250 
BARE BOARDS TO COMPLETE 
PLUG IN SYSTEMS 

'Newly Patented Techniqire 
'HIghJy Intelligible Speech 
'Low Data Rates 
'Standard Components 
'Quick Delivery 

Major Applications Include* *. 

'User Recorded Voice 'S$>eech Playback 
'Speech Recognition 'Music Synthesis 

Interfaces for.. * 

'Radio Shack TRS-80 “STD Bus 
'Cromennco TU ART 'S-100 Bus 
'Apple II Plus 'Sinclair ZX 80 

*TTL Parallel Pori 'More to Come 

Cail or Write., , 

Mimic, Inc* 

P.O. Bok 921 
Acton, MA 01720 
(617)263-2101 


Circle 280 on Inquiry card. 



Soft Ware 


APPLE, PET, ATARI, TRS 80 

• BUSIHESS * GAMES 
« EDUCATION 

You know there is an alternative 
to Retail Software Prices, We offer a 
fast, easy method of buying quality 
software at excellent discounts. 
Your software needs are our only 
business. 

Circle reader service number for 
our current catalog. 

Software Supply Corp. 

P.O. Box 24322 
Tampa, Fla. 33623 


Smaitmodem 



• Auto-Answer • Auto-Dial ♦ Repeal 

• Programmable - Use Any Language 

• Touch-Tone and Pulse Dialing 

• Audio Monitor - Listen to Connection 

• FCC-Approved Direct-Conned 

• Full or Half Duplex, 0-300 Baud 

• RS*232C Interface • 7 Status LEO s 

• Two Vear Limited Warranty 

$249 

Send certified check oi money order 
Allow two weeks for personal check 
Florida residents add 4% sales lax 


4 


HC€ COMPUTCfl PflODUCTS 

of Florido loc* 

1640 N,W 3rd STREET 
DEERFIELD BEACH, FLA 33441 


Circle 469 on Inquiry card. 




General Ledger Accounts Payable 
Payroll Accounts Receivable 


$75 ea. OR $250 all A 


ueyut Inventory Management 
Order Entry $ Call 


Co-Op also has best prices on required ZBO. 
BO-column, and CP/M (Digital Research's 
trademark) prodfucts. 

FREE Shipping 


2795 South wood, East Lansing, Ml 48823 



CIrcIa 84 on Inquiry card. 


Heath/Zcnitli 89 Users 

I6K MEIiORY EXPANStON CARD 

to make a 
H^Zey 3 64X 
machine. 
Assembled 
ond Tested 
$ 100.00 
COM PUTEA TABLES 

60x28x28 

$186*40 

48x28x28 

$] 62.40 

Srwvei Avfflhib/e 

PRINTER STAND $75.00 


SECURED COMPUTER SYSTEMS 

1101 I Adare St. • Ceriitos. CA 90701 
(213) 924-674 1 Sbrpprng not irycJuded 





CIrcIa 6 on Inquiry card* 



Circle 155 on Inquiry card. 


MSI-8085 
Complete Systeml 

A totally integrated system complete & 
ready to run. Nothing Else to Buy. 

List ‘5937^ 

Special Introductory Price 

S AO K OOO Oty discounts 
available 

DeahfS inrjwrie^ invited 
features: 

•BOBS Based Computer with 64K 
MerrKjry and 3 Serial RS-232 Ports 
•Dual 8" floppy 1 Meg Storage 
•120 CPS 132 Col. Matrix line printer 
•SO X 24 Crt •CP/M*' includes manual 
•Mioroson Basic* includes manual 
Full Accounting Software with sources 
For fuii information cafi: 

618 277-7990 

MAYBERRY 
SYSTEMS, INC. 

1710 Boul Avenue—Belleville, IL 62221 


Circle 377 on inquiry card. 


Circle 242 on Inquiry card. 




















































WtM 


data 

systems 

Z89-FA 

List $2895 

OUR PR»CE 

$2395 


Z-89GA 


List $2596, Less Disk.$2149 

A-87 Two Drive 

Minifloppy SystemListSII 95.$989 

Z-47DA.$3695 

8" Two Megabyte Disk System 

List $3695.$3059 


INTERSYSTEMS 

formerly ITHACA AUDIO 

The new Series II CPU Board features a 4 MHz 
Z-80A CPU and a full-feature front panel, 20- 
slot acttvely terminated motherboard, with 2b 
amp power Piupply (50/60 Hz operation, incl. 
68cfmfafi). DPS-1, List $2^95 qallfor PRICE 



COMPLETE SYSTEM with InlorSystern 64K 
RAM, I/O Board and double duniiity disk 
con I roller board. List $3795 


CALL FOR PRICE 



A complete 64K Computer with Double 
Density Disk Controller . List S2995 

OUR PRICE$2545 

Companion Disk drive for above — 

Quad Density — Total of 780 Kilobytes of 
storage on the two drives. Llsi Si 295 


NEW! 

^^Cromemco 

SYSTEM ZERO/D 


OUR PRICE $1099 

Only $3644 for a complete 64K Disk System 



SUPERBRAIN 


64K Double or Quad Density units available. Uses 
two Z-80 CPU's. Commercial-type terminal with 
12" monitor. Dual double density miniflopples. 
Over 350 Kilobytes of storage (twice that with quad 
density drives). Two serial RS232 ports, I/O ports 
standard. Comes with CP/Miivi 2,2 operating sys- 
tern. MinlMicroMart can supply a wide rar^e of 
CP/M development and application software. 

W/64K Double Density, List $3495 .. $2869 
W/64K Quad Density, List $3995.$3395 


MORROW 


THINKER TOYS® 
DISCUS M26™ 


26 megabytes of 
formatted storage 
List $4495 


PowSSZQS 



THINKER TOYS® 
DISK SYSTEMS 

Now includes C P / 2.2 


DYNABYTE 


DB8/1 



DB 8/164 64K RAM SYSTEM WITH 

Z80 CPU and 2 soiial and 1 oarallol I/O, 

Lisl$3395. OUR PRICE $2695 



HEWLETT 

mLnM Packard 

hp-4icv$259 


HP-41C 

$189 


Discus 2D, List $1095.$398 

Discus 2D, dual-drive, List $1875.$1549 

Discus 2 ^2, A&T, List $1495.. . $1239 

Dual Discus 2-h 2, Aai, List $2575.$2137 


Aff Morrow floppy disks mcJude CP/M' 2. 2 
ond Mfcrosoir Basic 

MORROW 



List $3695 
OUR PRICE 

$3095 


DISCUS M-10 

10 Megabyte 

Wirchester 



HP-85A 

||B'a List 
$3250 

^2749 


Special $1749 


F,Q.B. shipping point. AH prices subfeot lo change arxl all 
□ffera subject to withdrawal without notice. Advertised prices 
art for prepaid orders. Cwfit card and C O O- 2% higher. 


HP-125 $3149 


NEW! CROMIX 
FROM CROMEMCO 

A New UNIX Like 
Disk Operating System, 

With true multi-user, 
multi-tasking capabilities 

List $395 .. oun PRICE $249 


NEW! DOUBLE DENSITY 
CONTROLLER BOARD 


FROM CROMEMCO 

With built-in diagnostics 

16 FDC Controller, . _ . _ 

List $595 OUR PRICE $498 

- WRITE FOR FREE CATALOG - 


Mini Micro Mart, Inc. 


943 W.Senesee St. Syracuse, N.Y. 13204 
(315)422-4467 TWX 710 541 0431 


Circle 283 on Inquiry card. 


BYTE November 1991 535 









































RAMAGANZA 
RAM 100+up 
2104A $ .65 

4116 2.00 

4164 13.00 

2114 (450^ 1.35 

2114(300^ 2.00 

4044-25NL 2*75 
6104-3 1*50 

B101L 2.75 

2147 3*15 

Ail goods sud/ect 
to fjrlor safe & pi 
without notice. 


MULTIBUS SALE 
SBC 86/12A $1500 
SBC 80/30 $450 

SBC 604 or 615 $85 
BLC&56 $150 
B LC 80/11 $475 

SBC 204 $475 

Much more in stock. 
We Buy/Swap/Sell 
Multibus anij other 
computer gear. Send 
for brochure. 

7es. Can be changed 
MCmSA O.K. 


Add 29S for shippingJhandiing. 


Note: Wo have a large qty of commercial 
video equip, for sale (r^urbishedL Send 
for complete listing. 


- Oracle Electronics - 
& Trading Co., Inc. 

225? Mora Drive 
Mountain View, CA 94040 
(4151 961^920 


Circle 323 on inquiry card. 


STD BUSS CARDS 

B4KRAM 
eWHz ZSO CPU 
floppy controller card 

$210 

OUME45KSR $1650 

45 charfsec daisywheel printer/iermingi 
RS232; ideal for word processIng; wflf support 
TRS-SO and NEC protocols 

QUME 

45 chariTsec DEM printer mechanism 

$700 

SHUGART 6"FLOPPY 

DISK DRIVES — USED 

SAflOO EOfl-sBCtored 

Sing lefdouble density 

$250 

MICROSWITCH KEYBOARDS 

Hall eflect ASCII MOD. 74SW12 

$35 

INTERFACE KIT 

$180 


OEM daisywheei printer intertace 
Interfaces diablo or Qunne OEM printer to 
BS232 or centronics para I lei 


roiUPUTCR iwcr. 

tos S. Main St. 

ar«r. S.C. west • |ao3) 877-7471 


Circle 86 on inquiry card. 



> Finest print quality • low cost 
' Easy Installation » Quick delivery 
- Fits IBM selectrlc^ ana Etectnonlc 
Typewriters 

* Models for an popular computers 

• Call or write for more Information. 
toOav! 

' we eviKsrt to all coyntiiee - 


INTERNATIONAL INC. 

■ JL 511 s ODuglas Fir Rd. 

■ ■ CsiBbaiim, CA 91302 u.s a. 

Tel: I213t 7101444 TU^TWX- BIO 494 JlOO 


Circle 207 on Inquiry card. 


RS-232 PROBLEMS? 

Need to keep a hard copy of the data 
on a RS-232 line? Need to look at the 
data for trouble shooting? Use the 
DATA TAP to tap a CRT or printer in¬ 
to any RS-232 line. 

DATA TAP $34 JS postpaid 

Do you have a set of Modems that 
may not be working? Bypass them 
with the NULL MODEM adapter and 
find out. 

NULL M ODEM $24.95 postpa id 

Send for literature on these and 
other RS-232 problem solvers. 

Pay by: VISA. M/C, Check. PO. 

B & B ELECTRONICS 

BOX 475 / MENDOTA, IL 61342 

IL Residents add 5% Tax. 


ftmt IIW igtltljBmg Of b, aid get out aJiw—Hhai» 

I VOLtfguagl flutlheOfftliRiomewtiwiBifilheiift- 
rknowp dieilUis of a nuilhtevitl dUnunn. wd 
/ horde of momiera bar your way. Each trie you \rV. 
mate inEo ttw dungew, i1 you ^ 

I exiKnenoe and maflic—makmg you Umnger, 

I aftowiing you lo qo deeper, bringirjg you ctosar 
I to Ihe fabulOLis Orb 

* QRBqiLIEST is a simulariDri game that pre 
J senls ydij with ever-changing situaiions. and 
/ the ability d your character to survive de-' 
y perils ipcp its intrinsic and acqu^ abiliEies. 

I and your playing skin. 

ORB QUEST has been extensively play- 
tested , and will offer you many hours of chal- 
) Jenging enjoyment. 

^ ORBQUEST requite 56K CRfM and a 24 x 
fiQajsor-addressabfe terminal. Now avaii- 
abte on the following OWM media; S’ single 
f density. 5" NorthStar. 5" Xerox, 5" Osborne, l 

:OiffiQUEST 

$35 for diskette * and manual from; 

^ALTERNATE WORU SIMULATIONS^ 

PO. Box 941, Milpitas, California 95035 

UUFOFMA RESQENIS AtO ^ SAL^ lAX 
C:PnA S A FfCCTEHJ} TFUUXMAIK CF EKTIAL FmAHOH 


COMPU 

TIE 


tAr 

$9.95 



Sena S9.95 plus S1.00 posiege and 
handling to GOWIPUTIE, P.O. BOX 67 
ROCkTON. ILLINOIS 61Q72 
iNinois reaidenls Include 55C sales 
tax 


CIrciN 47 on inquiry card. 


Circle 403 on inquiry card. 


NORTHSTAR USERS 


MU auf SCAN COMMAND 10 pm ^ HORThSTAR BASrC «nd 
fail Can inUanfly cfippli^ w print 
■ All linat maE Calvin a Htac^nd uariani* 

* An occLiEitncn vt ODTD oi OOSUS jualfimonli lo i pttrtioular 
lltW huntlHr. 

« All ratf^anevf to iin^ o*f}gr»m lint niimtwf 
« All EKJCrfwem iJUJiy clwicte*. mimbei. hrw rtuiwta^. group o' 
ftfjradarb 0^ an^ihpAtp ituE ii oorttirfutd aiaor^a^c lina 

ONLY «>.5<10NDI9K 


AfltfiWeibtnaad REHUUeEfl i-)ipi|EiiliEjf lOYbur'CnWorNOflTHSTAfl 
bask: mna vw win id 

* l^enunitier only kIkIhI tine numbarfr and <nova -Ihfr anhfa gi-oup 
10 ■AOltlAf aru Dl f Our program 

i Knp riworii: Jma numswr nnoancof aivooiaiiad wntft ooafgiiM 
arua qd i Rrogrinn 

* AopanEl program modLilai ind raarraog^ tham MJAIn your pro- 
gram 

* Mak« nAfooEinn out of *alaclB«J linw and unma tt»e subrswlto#* 

10 0 {f«iont.ipd trm ol tha pfogram 


AoCh pfof>rjnn aulornaticiMr htid to an^ copy at NORTHSTAR BASIC 
Yulit BASIC oati be SINGLE DENSITY. DOUBLE OENSITV or QUAD 
DCNSiTV inn b* looilap ai any itd»r«M abova OEM HE*. Thaw pro¬ 
gram* aro maemw languaga addUKKOi lo NOBtHSTAH ftAaic Attar 
YDur copy ot Basic q modilMt to mcNida Ihew now laaiuraa. you cut 
save Ihe NEW BASIC arto have a permarMWlI with '‘SCAN' amii'Oi 
'RENUMBEFI ComplalB docutoanlsItOh inolupoO on aaizh diik. 

add U.ElD uv,opir>g cOuaa tor oacn pfogram or oiOw both 
pfograms arrd save M ea triut tAroPi'Hg eJwgea Boin only ISS OP 


Caldonai laudwtla maoHJ «M BW mJbo Ian 


OfdarTofUy—Send check, money order Df credit card data lo: 

(e^Jsoftware services 

1072 CaaM« PM Read 
Carpkntflfla. CA B3013 

(80E}EB4-9a59 TqlilPRl 


MAGIC WAND* (1 1J THE BEST word proMMlng 
peokAga — Ihara^a nothing as powsriul, useful or 
■« aasy 1o uaa. Requires 32K CP^W'. WP/M CDOS* 
or Oasis* end CRT lermtnai wUh addrassable cursor 
B’ sofl-seclored or S ' NorthStar*, Veclor Graphic*- 
Micrapolis*. SuperBrain* disks. Apple* II i 11-Plus w/ 
MicrosofT Z60. specily Supflterfn or VidBOlerm board. 
13 or TS sectors TBS 80* Mod II. specrly your CP/M 
version Delivered ready to run — custom configured 
lo your CPU, lenriiryel. prioler and disk; includes 
lesson files on disk, fully IIFijslraled Users' Mar^ual and 
a Reference Card. $77$. 

10.000 WORDS PROOFREAD IN 1 MINUTE 
BPELLGUARD* THE BEST, moel uatful tpelling 
package ivallible. Requires Z2K CP/M*, MP/M*, or 
COOS*. Works wuh any console device. Compallble 
wilh Magic Wand*. WordStar. Electric PencH* and 
many more. FuHy lesEed- Ready lo ton 0 ’ soTl- 
seciored or 5 ’ DO NorihSlar*. MicropoHs*. Si^er 
Brain* disk. $109, 

Spellguard* and Magic Wand*, only $474. 



We Hgomuefy select, use and support 
the software we sell. Ordefs prompUy 
ackncwladgod Checks must clear before 
shprTHsni Our low prices ref led full cash 
discouni while maintaining quality 
cusTomef service. EKporl orders welcome. 
■ = trademark. 

PEUCAN PROGRAMS 
4t PBilean Court. SywBal, NY 11791 
{518)921-3083 


ECONO-KIT" 

ABE TDU mSbEBATEUY UfiKINO POU 30HE 
EDPHlfiTICATEB TEST / AUXILIART E^inmErrT 
IN THE Ft*l^ OF HTCttOCDtlFaTBE? TfiCI-TMDlJOGT? 
OOHSIDIS fqUB OF DUR ttEl PRODTICTS^ EITHHi 
IN KIT R>nM / OH FdLiT A35E?lS(L.En t TESTED; 

CLIFTON VINAiyZERStgl 
EPROM PROGRAMMER m 

ALSO mt BE AVAlUetS SOOH 

LOGIC ANALYZER m 
PLA PROGRAMMER m 

Joe mu, FlffD OlIH FBlCES UeaEtXEVABLF 
AS C01tPA.HEb TO THE TECHWICAL LEVEL OF 
THESE mTtrnS-tOADEO PRawrTS. 

THERE tS NoniTWG BUmVAl-plT ON THE MMIKFr! 

BEND FOE DETAIL INFCHMATION TODAY* 

MICRO ENGflEERING ASSOC. 

5557 COLDHI STATE CP SAHTA CLAHA CA 95051 


Circle 456 on inquiry card. 


Circle 341 on inquiry card. 


Circle 457 on inquiry card. 










































we'JgUlp'® 

943 W.Genesee St. Syracuse, N.Y. 13204 

b 

Thank you... 

... for making our expansion possible and for 
helping make us the leading distributor 
of microprocessor systems, terminals 
and printers. 

We are showing our appreciation by 
producing a special catalog with thousands 
of items at greatly reduced prices. 

Call or write today. 

JOIN US IN OUR 
PRE-INVENTORY CLEARANCE 


Mini Micro Mart, Inc. 

943 W.Genesee St. 

PO Box 2847 
Syracuse, N.Y. 13220 
(315)422-4467 TWX 710-541-0431 


database manager 

tbrTlisaOModell 

• CREATE randqm access disk files 
15 fields or 255 bytes/record 
Files can span 4 disk drives 
Passinrorfl protected file access 

• Datebese DIRECTORY displays all 
user files and their attributes 

• Powerful TRAn]5ACT10AI5-add, 
edit, read, delete ^ list records 
Efficient binary tree sorts 

• Sophisticated QUERY with multi¬ 
key relational & logical operations 

• REPORT formatter requires only 
for user to select desired fields 
Automatic sub & grand totals 
May be used with lower case 

• Entirely MEiUU DRIVEN operation 

« Extensive error trapping routines 

• User oriented instruction manual 

■ Requires 32k —2 disk drives 

Introductonj price $59.95 


mentor software^ 

81& MctAne Aiffl-Mnrqantawn. WV 88505 

Tandy Car^. Trademark 


CirelB 250 on Inquiry card. 


50 C 

TRS- 80 * 

Cassette 

Duplication 

1000 Qty. Minimum 

Guaranteed to Load 

MICROSETTE CO. 

475 Ellis St., Mt. View, CA 
94043 (415) 962-0220 

’ Tr^emark of Tandy Ct^rp 


Circle 271 on Inquiry card. 


256K RAM 

New 256K dynamic RAM card 
for S-100 bus. Meets IEEE 696 
standard. Full parity, either 8/16 
bit data path. Includes 
acknowledge line for use with 
asynchronous processors, such 
as the MC68000. Plus many 
more advanced features. 
200nsec standard, 150 nsec 
optional. 

$3795 

OEM pricing available 

Empirical Research 
Group, Inc. 

PO Box 1176 
Milton, WA 98354 
206-631-4855 


Circle 165 on inquiry card. 


PRINTER SALEI 
SAVE 20-40% 


Ari9da» 9500 $1295 

C, lloh Comsl I 125cpE ............ $455 

C-l|oh CaiTiAt II 1B** parallel.$795 

C. Itoh Comet II 1 5"' serisi . . $875 

Diablo 630 .. . $2070 

Tractor Option. $245 

Epson MX-70.$363 

Epson MK-aO. $477 

Epson MX-80 FfT.$599 

EpsortMX 100 15" paper.$793 

Serial board for MX-80 . , ..$58 

Integral Data Systems 460G.$840 

Okidata Mlcrqllna 30. $403 

Okidata Microllna 82.$522 

Okidata MIcroHna S3. $846 

Star writer 2 5cps parallel.$1395 

Starwrkef 2 5cps serial . $1496 

Star writer 4 5cps parallel.$1795 

Tractor option..$199 


CHECKS - VISA - MASTER CARD 

Shipping extra. Michigan Add 4% 

LYBEN COMPUTER SYSTEMS 
Z7204 Harper - P,0 Sox 131 
St, Clair Shoras, Ml 48080 


Circle 234 on Inquiry card. 


LABELS 



15/ I6"x3 ^ ” white pressure 

1 up ' pin feed sensitive 


PRICE INCLUDES SHIPPING 

Packed 5M per box ■ Min. order 1 box -$14,95 
Check with order Mass Residents add Seles Tax 



CHECK-MATE " 

P.O. Box 103, Randolph, MA 0236S 
Telephone: 617 963 7694 


Circle 64 on inquiry card. 


FREE DATA BASE 

Ofi Compullnp' rnagaffna anlcle data baaa |1979 and 
1980} FREE wlih purcbasc of lOlftS InformttiorF 
ftatrlaval Syetafn, Tho beet menu driven, muipple Key 
word indeKlng, filing and retrieval .system for Ifie 
money. {65 "and" ed; 32 "or” ed key worde per query 
--seBrcb time In Boconda.) 

For SOBO^ZBO compyters wllh compatible op. 

ayfilem, 32K memory and 2 disks. 

DATA &ASE8 avaibblfl lo run on iC'IB3: 

Computer magazine art Ida abstracts, 6 data basea. 
8 mafor compuiar maaozinaB from Vol. 1 thru 19S0. 

CF/M Users Group Programs mdeKaa of 50 discs. 

Soflware Vendors — 9S0 names 4 add. with prodocls. 

IC-IRS w/manual A free data base $59.95 
DATA BASESS29.95 -$49.95 

B" SO and most 5%'" formats. 

MC/VISA 1512) 26a-63T0 

FYI, INC.’*" 

P.O. Sox 10996 «i615 
Austin, Texas 78758 

' rrB4l«fMrh Ql MoOnW'H^II ItK. 

* Fteanlmd rriid«mjiX uf □i4]4ti,l FUmwc^i 


Circle 173 on inquiry card. 



800 16K_$740. 

400 16K_ 319* 

410 Recorder_ 59* 

810 DISK_ 449. 

850 Interface_ 169* 

830 Modem_ 159. 

16KRAM_ 75. 

820 Printer - 260. 

822 Printer_ 349. 

825 Printer_ 570, 

483 The Programmer^_55. 

484 The Communicator_ 330, 


Call or write for discount on software. 
EMPIRE SYSTEMS CORPORATION 
18604 Rolling Acres Way 
Olney, Maryland 20832 
774-7330 948^8588 
Prices subject to change 


snip 
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bEp.iTi ^Dvr aacenE. HI-Reb tclar traptilcE and 3-0 
an Hurl PH ttpulitp iram-int pf dnun itauya and thrcuth 
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Call ut atom Pur ppwplEnt yenpe t 
Ar=.TtU.IAK SDrDJUtE pzcducra 

cew.Ttaweiu-t' 
TirrEitNF,TmNU.. l.N£, 

Suiin 133, ?. □. Spk si 

WhaiL Eldge, Cnlcradp 
{3031 


Sprint 68 
Microcomputer 



COkTTkOL COMPUTIR 

DEWiLOPMtNT SVSTtM 

6800 MPU, serial I/O, ABK RAM, duol A'' 

drives. WIZRD muMirasklng DOS, editor, 

assembler. 16a( BASIC, alt for $3949. 

OPTIONS 

C, PL/W, PASCAL, FORTRAN. EROM pra^ 
grammar, analog I/O. porollel I/O. 4AB 
GPtB Inlerfoce, CMOS RAM/boitery, power 
loll detecl/powef on resel 

Wintek Cofp. 

1«n Souttt siraal 
Lofor&tffl, IK d7904 
^17-742 Q42S 



Circle 162 on inquiry card. 


Cfrcte 454 on Inquiry card. 


Circle 431 on inquiry card. 









































































Here we grow again !!! 

Grand Opening Sale 

We're celebrating the latest addition to Jade's Retail Division - our new 
store located in Woodland Hills at 21800 Ventura Blvd. 


New from Jade 


Intersell 


The Bus Probe 


Sellum I 



So your mnipuler is down. And you don't have an 
oscilloscope. And you don't have a front panel.,. 
You're not alone - most computers have their 
occasional bad days. But without dia^rnostic 
equipment such as an oscilloscope (expensive!) or 
a front panel (expensive!), it can be very difficult to 
pinpoint the problem. Even if you have an 
extender board with a superfast logic probe, you 
can't see more than one signal at a time. You're 
stuck, right? 

Not anymore; Jade is proud to offer our cost- 
effective solution to the problems mentioned 
above; THE BUS PROBE. 

Whether you're a hobbyist with a cantankerous 
klugc or a field technician with an anxious 
computer owner breathing down your neck, you'll 
find THE BUS PROBE speeds your repair time 
remarkably. Just plug in THE BUS PROBE and 
you'll be able to see ali the IEEE S-lOO signals in 
action. THE BUS PROBE allows you to see 
inputs, outputs, memory reads and writes, 
instruction fetches, DMA channels, vectored 
interrupts, 8 or 16 bit wide data transfers, plus the 
three bus supply voltages. 

An on-board pulse generator can provide 
repetitive resetB, interrupts, or wait states, for 
trouble shooting, 

TSX-200B Bare hoard . $59,95 

TSX-290K Kit . $119.95 

TSX-2O0A A^T ., $149,95 


Inexpensive S-IOQ Diagnostic Analy^r 



4 MHz Zao CPU. ^iO X 25 display with graphics and 8 
colors, :i2K RAM. 24K ROM. parallel/serial/cassette 
interfaces, upper/lower case, numeric keypad, W special 
function keys, uses CP M 2.2. 

NEC-8001 A 32K CPU/keyboard . $1095.00 
NEC*«012A I/O with S2K RAM ... $695,00 

NEC-8031A Dual disk unit . $1095,00 

VDM-6512(MJ 12*'green CRT. . $269.95 

NEC-]2020 Hi res RGB color CRT $1045.00 


VDC-651212 12^^ color monitor .... $479.95 
NEC-9010S CP/M2.2forNEC .... $150,00 
NEC-90005 Gen, acciing softwr ... $375.00 



NEC 


Centronics parallel, and current 
loop interfaces • Selectable baud rates 50 to 19,200 
• Automatic hi directional printing • Logic 
seeking * 650 character buffer with optional 16K 
buffer * 55 characters per second print speed • 
Comes with vertical forms tractor, ribbon, thimble 
and cable • EHablo compatible software • 
Available with or without optional front panel 


PRD-55511 IK no front panel .... $2795,00 
HRD-55512 16K no front panel .. $2895.00 

PRD-55515 IK w/front panel .$2995.00 

PRD-55516 16K w/front panel ... $3095.00 


Iniersell NEC 3500Q 

Intersell has announced that, available in 
September, they will offer a version of the new 
NEC Model 3500Q Spin writer (;10 cps) that will 
bring to the customer the same standard features 
as the Sellum I (except the tractor assembly which 
is optional on the 3500Q) but incorporating the 
added features of the NEC Mod^l 3500Q 


PRD-55351 3500Q IK .. $1995,00 

PRD-55352 :i500Q 16K . $2095.00 

PRA-55100 Deluxe tractor option .. $300,00 


JADE 

Disk Sub-Systems 

Shugart, Siemens, Qume 



Handsome^ metal cabinet with pl■op^^^tionally 
halanci*d air flow system • Rugged dual drive 
powder supply • Power cable kit • Power switch, 
tine cord, fuse holder, cooling fan • Never-Mar 
rubber feet • All necessary hardware hi mount 2- 
8" disk drives, power supply, and fan • Does not 
include signal cable 

Dual 8 " Su.baiiiie.mbiy Cabinet 


ENI)-000420 Hareeahinet .,$,59,95 

ENI)-00042] Cabinet kit . $225,09 

END-OOOJai A & T $359.95 


8" Dish Drive Subsystems 
Single Sided^ Double Density 
EN11-000423 Kit w 2 FDiOO-HDs $924.95 
END-090421 A&Tw2FDlimms $1124.95 
ENn-090433 KH w 2SAmilis ... §999,95 
END -0< HI434 A^T w 2 HARO I Rs $ 1195. f H J 

8" Disk Drive Subsystems 
Double Sided^ Dnubie Density 

END4109426 Kil iv 2 DTHs . $1224,95 

END-009427 A^*Tu 2DTfis $1424.95 
END -0( n M 3 6 Ki t iv '2 SA -Ho I Rs $1 4 95.00 
END-009437 A dt* 7 nr 2 $1695,00 



QUME DT-8 

8" Double-Sided, Double-Density Disk Drive 


1 Drive ... $524.95 each 

2 Drives . $499.95 each 
10 Drives $479.95 each 

Jade Part Number MSP-750080 

SIEMENS 8" 

8" Single-Sided, Double-Density Disk Drive 

1 Drive ... $384.95 each 

2 Drives . $349.95 each 
10 Drives $324.95 each 

Jade Part Number MSF'20ll2fi 

Shugart 80IR 

8" Single-Sided, Double-Density Disk Drive 

1 Drive ... $394.95 each 

2 Drives . $389.95 each 

Jade f'art Number MSF lOSOlR 

MPI B-51 

5W" Single-Sided, Double-Density Disk Drive 

1 Drive ... $234.95 each 

2 Drives . $224.95 each 
10 Drives $219.95 each 

Jade Part Number MSM-155100 
END-OOQ213 Case & poorer supply ..... $74.95 

Micro-Sci 

Apple Disk Drives 

Increased Capacity - Decreased Price 
40 or 70 track drives • operates with DOS 3.2 and 
3,3, Language System, and the Z80 Softcard • 40 
and 70 track drives may be mixed on your Apple II 
• With two 40 track drives you get a 12.5'Ki increase 
in capacityt 300‘)Sk improvement in track-to-track 
access, and save about 15'X^ • With two 70 track 
drives instead of four 35 track drives you get the 
same capacity, improvement in track-to- 

track access time, and save about 45 'Kil 


rOD-2340A A-40 with cable . $399.95 

IOD-2370A A-70 with cable . $529,95 

TOD-2300A Micro-sci controller ... $89.95 


















































Grand Opening Sale 

★★★★★★ San Diego 'kir'*c'k'*c'k Hawthorne ★★★★★★ Woodland Hills ★★★★★★ 


Printers 



Bl^riTER THAN EPSON \ - Okidata 


Microline H2A ctAumn. 120 CPS. 9 x. 9 dot 

matrix, fnctmn feiA, pm feed, adjimtohie tractor feed 
(rrmovableh handies 4 part /firms up to 9,5*' wide, rear ^ 
hitttom feed, paper tear har, 100% duty cycle/20(}.fmh000 
charaeter print head, hi directitmaiAopic seeking, both 
serial & paraliel interfat es inctudtA. front panel switch & 
prttpram etintrol of 10 different form lengths, uses 
inexpensive spool type rihbans, douhir mdtb S condensed 
characters, true lower case descenders ^ graphics 

PRM-43082 with FREE tractor .... $544,95 

Microiine 8^4 132^S5B column. 120 CPS. handlm 
forms up to 15** wide, plus ail the features of the S2A. 
PRM*43083 with FREE tractor ... $774*95 

PRA-270H1A Apple card ... $39.95 

PRA*27082A Apple cable . $19*95 

PRA-27087A TRS 81} cable . . $24.95 

PRA-43980 Extra ribbons pkg. of 2 ... $9.95 


INEXPENSIVE PRINTERS - Ep^n 

MX-70 HO adumn. 80 CPS. 5x7 dot matrix. fi4/asfffl»/r 
tractor fnA. & graphics 

PRM-27070 List $4.59 ... $399.95 

MX-SO HO ofiumtf. 80 CPS. hi directional/hgic seeking 
printing. 9x9 dot matrix, adjust able tractor feed, & 64 
graphics eharaciers 

PRM-27980 List $845 . $474,95 

MX-SOP^T same as MX Hti with friction fet'd added, 
PRM-270H2 list $745 . $574.95 

MX*100 132 column, correspondence quality, graphics, 
up to 15" paper, friction feed Sl adjustahle tractor feed. 9x9 
dot matrix. SO rP.S. 

PRM-27100 List $945 . $795,00 

PRA*27084 Serial interface .. $69.95 

PRA-27088 Serial inif ^ 2K buffer .. $144.95 

PRA-27081 Apple card . $74.95 

PRA-27982 Apple mhle .$22.95 

PFt\-27086 IEEE 488 card ..$52.95 

PRA-27087 ms ao cable ......... $32.95 

PRA-27085 Grafirax U ...$95.00 

PKA-27083 Extra ribbon . .. $14.95 


Dual-Mode 200 - Malibu 

2m CP.H 9 jr 9 matrix or 70 CPS }9 x IH ma/rfx for letter 
quality, stores up to 12 different fonts, hln^ dot graphics, 
single .sheet and traetor feed. RS-232C and parallel interfaces 
PRM-35200 Dual Mode 200 . $2695.00 


16K Atari .,. $359.95 


ATARI 800 - Atari 

(\mtph'te pirsttfHtl t'tonputer tedh high resnlutum e^tlor 
gntphws, lib ffUMtidator, 4 canin^ler porta, internal 


apetiker, WK HAM HK ROM 

SYO^20H0A 16K Atari mm . $759.95 

Atari 8(8) with 32K of RAM . $799.95 

Atari 800 with 48K of RAM $819.95 

SYf)-204(>A iSK Atari 400 . $359.95 

MSM-330810 Diskdrive . $595.00 

MSM-330815 Dutti drive . $1395.00 

IOX-5050A K.5fJ $199.95 

MKX-16853K UiK HAM module . $69.95 

SFl-241011005 V;Kfrn/r . $184,95 


Accessories for Apple 


16K MEMORY UPGRADE 

Add IHK of RAM to your TRS-HO, Apple, ar Exidy in just 
minutes. IVc'it sold thousands of these IHK RA.M 
upgrodes which include the appropriate memory chips (as 
speeified hy the manufaelarerf. all necessary jumper 
hlnehs, fisibproof instructions, and our t year guarantee. 

MP:X* 161OOK TRS-80 kit . .... $25-00 

MEX-16101K Apple kit .$25.00 

MEX-16in2K Exidy kit .$25,00 

16K RAM CARD - for Apple II 

Expand ynar Apptr to ti4K, t year warranty 
iHEX-1650»A Save $70.m !!! . S129.95 

Z-80* CARD for APPLE 

Tien i'oniputers in one, ZdfiS 6-502. more than dtmhlesthc 
ootver fuitentiai of vour Apple, includes ZAO* CPU curd, 
ry M 2.2, HA^lCdtt 

CPX-30H00A A <£- r . $299.95 

8^^ DISK CONTROLLER 

Nbw from Vts^ci Computer single of douhle sided, single or 
double density, compaiiNe with DOS 3.2/3.1k Pasetd. <£ <'l*M 
22^ Hhugfirt di Qume enmpatihlc 
IOD-2700A A&T ,. .$499.95 

8'' DRIVES for APPLE 

Controller, DOS. Urn 8*' double densinty drives, cabinet, 
;w>R'iT supply. & eahles 

Special Package Price Kit . $1399.95 

( PS MUL IICAHD - Mtn* Computer 

77f fn K' ('onts i n t on Hu 'u I fi me ehs-k < oh 'otln r, in terfuee, 
pifrttllfj tolerliire oH tut one cord. 

H>X-2.‘iOOA A r . . .. $199.95 

APPLE CLOCK - Cal Comp Sys 

Heni time clock te buttery back-up 

JOK-20:iOA A * 7‘ . . . $109,95 

PRINTER INTERFACE - C.C*S* 

Centmnirs type I O card «' firmware 

tOL204lA A & T .$99.95 

AlO, ASIO, APIO - S.S.M. 

ParatUd & serial interface for ywur Apple fsce Byte pg 11} 

IOL2050K Par & Scr kit , . . $139.95 

10I-2050A Par^SerA&T . $169.95 

IQI-2052K Serial kit .$89.95 

IOI-2052A xSerial A & T .$99*95 

101-2054K Parallel kit ..$69.95 

10).2054A Parallel A T . $89.95 

A488 - S*S*M* 

IEEE 4H3 eontrolier. uses stmple haste commands. 
firr^ffdf'a firmu arv and l able. 1 year guarantee, fsee .April 
Byte pg tit 

10X-7488A A & T . . $399.95 


Accessories for TRS-80 


DISK DRIVES for TRS-8D 

23* ti more storage. 8 tiines faster, 4ii track with free patch. 120 
day H'arranty. 

MSM-12410C Save $125.00 III . $325.00 

8" DISK DRIVES for MODEL U 

2 double density drii'es with cabinet, poiversupply, S cables 

END-000433 Kit .. $1050.00 

END^0004,34 Asaembied . $1250.00 

WCA-5036A Cable (required) . .$29-95 


KFROM KRASKRS 

k.S. Eiigineerotg CV eraser for up to IH EiTiOMs 

XME-32(m A ^ T .$.39.99 

tonics hi inteosity industrial vrfi.ser 

XME-lilOO Wi/htiul lirner .$69.56 


Single Board Computers 



AlM-65 - Rockwell 

eomptftrr with alphiinnntrne dcvplay, ffr. li- 
keyhinrd. find rontpleie ioKlmcifottat mnnttnls 

(’l'K-^56165 IK AIM . $124.95 

VP K-5t)465 / K A IM . $4 74 *95 

SEK-7i(>00008K HK iiASE\Rf}M . $69.96 

SEK4i Hi6t1064E IK a.s.sembler H(LM $39-95 

PSX-030A Potver nupfilv .. $64,95 

ENX-66(MI02 Eoehsure . $54.95 

iK AIM. SK BASK', jsneer supply. & enelosuri' 
Special package price .. . $659.95 

Z-HO* S1'AR I'ER KIT - SD Systems 

i 'ompleh' Z Sft* foinputer teilh RAM, ROM, t O. display, 
keyiuiord, mtutaal, and khige area. 

(;PS.300I6E Kii .$369.95 

('l*S-;l6016A A^ T - . $459,9.5 


SVM-l - Synertek Systems 

Sotgle Initint rowpitfer jnflt IR of RA.M. IR of ROM. hey pud, 
l.ED dispfav, Jttftuf iK eufist^W inferfitee an hoard. 

t'PK-56026A A4: T . $249*95 


Video Terminals 


AMBER SCREEN - Volker Craig 

Deraehabh^ keyboard, amber on black display. 7 x 9 doi 
matrix, f If program function keys, 14 key numeric pad. 12** 
non glare screen. 5tf to I9.20ff baud, direct cursor conlnd. 
aaxiliary hi dirertionat serial port 

VDT^351200 List $795.00 . .. . $645*00 

VIEWPIONT - ADDS 

Deiachahie kevbrstnl, seriul liS232<' interfan', baud rates 
fi-tfOi I ftl in fj'i/.i'iYyffrV serialuutput ^lorf, 24 a Htfdisolay, 

V1) r-501216 Soh' Prwt d .$639.95 

TKLKVIDEO 9i5() 

Dt'tat'habie keyhtani. sjdii si n'en ivoh iinehsk. etvheti i'RT. 
prngramutable funetiua keys, on-sereeu siafus Itae. buffered 
anxdiary pstrf. 14 \ Hf dot nmirix, ladf test, .^iTriVv^ nation- 
nide by tlcaend Kh'ctrif 

V in'-90l2ri6 List $1195.00 . $995*00 


Video Monitors 


HI-RES 12" GREEN - Zenith 

15 MHz bandwidth. JtM) lim^ meh, P'Al green phnsphnr. 
switehiihie 40 or 4^ I'olumns. small, UghVweight di portable. 

VDM*2012ai List price $150.00 . .. $118*95 

Leedex / Amdek 

kpasrtjuihty priced video monitors 
VUM-80121U Video 100 12" B&W .. *139.95 
VDM-801230 Video 100-80 12"mw *179.95 
VI.)M-801250 12" Green Phospor .. *169.95 

VDC*»01310 13" Color I . $379.95 

12" COLOR MONITOR - NEC 

iieres monitor with audio it sculptured case 

VDC-651212 Color Monitor . $479*95 

12" GREEN SCREEN - NEC 

20 MHz. P3l phosphor video monitor with audio 
exceptionally high A fantastic monitor at o 

( Jiry reasonable price 

VDM-651206 IT* monitor . $269.9.^ 



































































Grand Opening Sale 

★★★★★★ San Diego ★★★★★★ Hawthorne ★★★★★★ Woodland Hills ★★★★★★ 



PB-l - S.S.M. 

270H, 27Iff KPRDM hoard with buiit-in programmcT 

MEM-99510K KU . $J54.!i5 

MEM-‘995I0A A&T . $219*95 

PROM-J00 - SO Systems 

27t}K 27Id. 27.32. 27.5d. & 3518 RPROM programmer 

MEM-99520K Kit .. $219.95 

ME!VI-9952nA Jade A ^ T . . $269.95 

EPROM BOARD - Jade 

f8K or 32K tines 270S*s or 2718% IK boundary 

HEM-16230K Kit .. $79-96 

HEM-16230A A&T . $119.95 


S-100 Video 


VB-3 - S.S.M. 

di ch fi rir; ri ert{ .x 24 lines expa iidn hte to HO ;t 4H for a fuU page 
yf text, uppt^r lower Cane, 258 user defined symhots, IdO.x 
192 graphics matrix, memory mapped, has key hoard 


^nput. 

[OV-1095K 4 MHz kit . $349*95 

[OV-1095A 4 MHz A&T . $439-95 

IOV-1096K 80 x48 upgrade . $39.95 

VDB-8024 * SD Systems 

Hf) .t 24 f O mapped tndeo hoard with keyboard 10. and 
•m-hoard Z-HOA*. 

1OV-1020K Kti . $399.95 

IOV-1020A Jade A&T . $459.95 


VIDEO BOARD - S.S.M. 

' 1 ^ ehiiraeters .x 18 tines, 128 x 4H matrix for graphics, fall 
npper hiwer rase ASCII character set. numbers. Symbols, 
}tid greek letters, nornttil'-ret'crse/blinking video. SdOO. 


IOV-1051K Kit . . .. $149.95 

[OV-1051A AS T . . $219-95 

toV-1051B Bare hoard ....$34.95 


Motherboards 


ISO-BUS - Jade 

Silent, simple, and on sale - a better motherboard 

6 Slot (SVJ'x S^**i 

IBS-061 B Bare board .$19.95 


IBS-061 K Kit . $39.95 

4BS-061A A&T ..$49.95 

12 Slot 

IBS-121 B Bare board . $29.95 

1BS-121K Kit . $69-95 

IBS-121 A A&T .$89,95 

IM Slot (14^'* x 8%V 

IBS-181H Bare board . . $49.95 

IBS-iaiK Kit .$99.95 

IBS-181A A&T . $139.95 


Mainframes 


MAINFRAME - Cal Comp Sys 

12 slot SWO mainframe 2<t amp power supply 

iONC-112105 Kit .. $329,95 

^NC-112106 A&T . $399.95 

DISK MAINFRAMK - N.P.C. 

'tuhls 2 tl fires and a i'J slof S-ttif) .system. At tract it'c 
iteinlvnhiitet icith 12.shg iUiHherhttttrd A: cardeage. fMUfrr 
mppty^ duel fans, bghted swtfeh. and tffher fM'ttfrssUindil 
rat it res 

i'XTa.i lO'iOK .. 


S-100 Memory I S-100 CPU 


MEMORY BANK - Jade 

4 Attfz, S‘t<IO, hanksctectahh, i^xpandohh from JHK to fi4K 


MEM-9S730B Rare hnard .$49.95 

MEM-99730K Kit. no RAM . $199.95 

MKM-16730K 16K kit . 3219.95 

MEM-.327.31K S2K kit . $239.96 

MKM-48732K 48K kit . $259.95 

MKM-64733K 84K kit . $279.95 

Assembled & tested . add $59.00 





EX PANDORA M II - S D Systems 

4 MHz RAM hmjfd expandable from WK to 84K 

MEM-I6630K IfiK hii . $275.95 

IV1EM-32631K .'i2K kit . . $295*95 

MEM^48632K 4HK kit .. $315.95 

1V1EM-64633K 64K kit . $335*95 

A.s.srmbfed & te.^ited . , add $5(h00 


CB-2 Z-80 CPU - S.S.M* 

2 ttr 4 MHz Z-HU CPU board with proinsion for up in HK of 
RUM or 4K of RAM on himrd, extendedaddresfiing, lEKE 


S-UHK front panel cvmpatibtc. 

CPU-30300K Kit .... $239.96 

CPU-30300A A&T . ., $299*95 


64K RAM - Calif Computer Sys 

4 MHz bank jmjit / hank byte selectahle. extended 
addresiting. IHK hank selectable, PHANTOM Ime allows 
memory overlay, HUSU ^ Z-HO ■■■ front compatible. 

MEM-64565A A&T . $575-00 

64K STATIC RAM - Mem. Merch. 

84K Ktatic S-i8Q RAM card, 4-18K banks, up m H MHz 

MEM—64400A A&T . . ... $825,00 

32K STATIC RAM - Jade 

2 tyr 4 MHz expandable static RAM board u,scs 2114l/s 

MKM-16151K IRKJMHzkil . $169.95 

MEM-32151K 82 K 4 MHz kit ...... $299.95 

Anaemhted & tested .. .. add $50-00 

I6K STATIC RAM - Mem Merchant 

4 .MHz IfiK static R.AM hoard. IKEt S-ItMK liank .sideftahlc. 
PhaHfonj rnpability, adilres.sahle in iK blork.s. *di.sahle'able" 
in IK segments, extended iiddres.sing. hyne fumer 

MEM-I6171A A&T .. .. $174.9h5 


S-100 Disk Controller 


DOUBLE-D - Jade 

Dfiuhle density con troller with the inside track, on-boardZ 
Ht)A*. printer port, IEEE S-IOO. can /«J7tOt>n on an 
interrupt driven bass 

IOI1-1200K Kit . $299.95 

IOD-1200A A&T . $375*00 

IOD-1200B Bare hoard .$59,95 

VERSAFLOPpy II - SD Systems 

New double density controller for both 8" ifr 

1OD-1160K Kit . . $339.95 

IOD-1160A A&T . $379,95 

DOUBLE DENSITY - Ual Comp Sys 

and 8*’' dish controlIfT, single or double density, iriih 
on-hoard bfutl loader ROM. arid free CP'M 2.3* and 
man ual set. 

IOD-1300A A&T . . $369*95 


S-lOO I/O 


S,P,LC, ^ Jade 

Our npip / O card with 2 SfO% 4 CTC’s. and 1 PIO 
IOM045K 2 CTCs, J SIO. 1 PIG .. $179.95 

IOI-1045A A&T.. . $239.95 

IOM046K 4 CTCs. 2 SlO^s, 1 FfO $219.95 

IOI-lOi6A A&T........ . $299.95 

IOI-1045B Hare hoard w/ manual ... $49*95 


1/0-4 - S.S.M. 

2 serial /. O ports plus 2 parallel N O ports 

[01-101 OK Kit ... $179.95 

lOI-lOlOA A ife r ..... $249.95 

l/’Yt 1 JXI nil CJ-v-... 


2810 Z-SO* CPU - Cal Comp Sys 

3 4 MHz Z* CPU wi fh RS 242Cserial I Oport andon 
board M(hSS 2.2 monilor PROM, front panel cnifFipflh7)/f‘, 

CPU-30400A A £ 7 .. $269.95 

SBC-200 - SD Systems 

4 MHz Z-80* CPU with serial & parallel I/O ports, up to HK 
of on board FROM, software programmable baud rate 
generator, IK of on-board RAM. Z-80 CTC. 


CPC-30200K Kit . $339,95 

CPC-3020(IA Jade A<&r . $399*95 


THE BIG Z* * Jade 

2 <fr 4 MHz switchabie Z-80* CPU with serial I/O. 
accomodates 2788, 2718. or J 7,95 EPROM, baud rates from 


75 to 9600 

CPU-30201 K Kit . $139.95 

CPLI-30201A A&T . . $189,95 

CPU-302fHlB Bare hoard .$35.00 


Novation Cat Modem 


CAT MODEMS - Novation 

CA T baud, acoustic, answer/orgmaie 
IO M -5200A Lis t $189.9,5 .. $ 149,95 

n-CAT 50f) baud direct connect, answer/orginate 
IOM-5201A List $199.95 . . $169,95 

AUTO-CAT Auto answer tirginute, direct eunnect 
IOM-5230A Lht $299.95 . $239.95 

Apple-CAT - Novation 

.Softteare sele^-tahle I2U0 or dihi baud, direct connect, aufo- 
ansteer autfi-diaL fTWvrV^ary 4nt'ire RS243C serial port for 
printer. 

iOM-5232A Save $50.90!!! . . $325,00 

SMARTMODEM - Hayes 

Sophistteated direct-connect auto-answcr/auto-diul modem, 
touch-tune or pulse dialtng. IiS'232anterfaee,prffgrammabie 
[O.M-3400A Smartmodern .. $269.95 


I 

I 

I 

I 

I 

I 


Place Orders Toll Free 

Cantinental U.S, Inside Cal'ifarnia 

800 - 421-5500 800 - 262-1710 

Ear Teehnii-til impnres or Vuyitomvr Sdwciee culi: 

21.1-973-7707 



Computer Products 


■I9iH W. Rigii'craiis, Haivtliortfe, Ca 902.b0 

TKliMS fjf SALK; C;ish, chpuks. fonls, or 

I’^urrhilsf Urders from (|ualinpTl Firms inslilutiuDH. 
Minimum Order Cniifnrnid rfsifh^nts add 5% 

tux. kVIinimuni shipping Hi hunching 
Prichig & jivailihiliLv subjwl to change 



















































































4K STATIC RAM 8/$20.00 


74LS00 


2114 LOW POWER 200 NS 


74S00 


74LJS00 

25 

7413123 

.90 

74LJS01 

25 

74LS124 

Z95 

74iS02 

.25 

74LS125 

.90 

74LSOQ 

.25 

74LS126 

JO 

74LS04 

25 

74LS132 

.75 

74LS05 

25 

74LS136 

.50 

74LS0B 

.30 

74LS138 

,75 

74LS09 

.25 

74LJS139 

,75 

74LS10 

26 

74LJS145 

1.10 

74LS11 

.30 

74LS147 

225 

74LS12 

20 

74IJSl4a 

125 

74LS13 

.40 

74LS151 

,75 

741314 

-75 

74LS153 

,75 

74LS15 

.30 

74LS156 

,90 

74LS20 

25 

74LS156 

90 

74LS21 

.30 

74LJS157 

.75 

74L322 

2S 

74LS150 

.75 

74LS28 

.30 

741^160 

.90 

74L327 

26 

74IJS161 

.90 

74LS2B 

25 

74L3162 

,90 

74LS30 

25 

74LS163 

.90 

74L332 

,36 

74LS164 

90 

74LS36 

.55 

74LS165 

.90 

74L337 

JO 

74LS166 

ZOO 

74LS30 

.35 

74LS168 

1,70 

74LS40 

.25 

74LSie9 

1,70 

74L342 

.50 

74IJS17D 

1,70 

74LS47 

.75 

74LS173 

,75 

74LS4S 

.75 

74LS174 

.90 

74L349 

.75 

74LS175 

.90 

74L361 

25 

74LS161 

Z10 

74L364 

,35 

74US189 

9.95 

741JS55 

,35 

74LS19Q 

.95 

741363 

120 

74LSl9t 

95 

74LS73 

.35 

74LS192 

JO 

74L374 

,40 

74LS193 

.90 

74LS75 

JO 

74LS194 

,96 

74US76 

.40 

74LS196 

.90 

74JJS78 

,50 

74LS19B 

.80 

74USa3 

.75 

74IJS197 

JO 

74LSS6 

1.10 

74LS221 

1.15 

74LS86 

.40 

74LS240 

1,15 

74LS0O 

J60 

74LS241 

1.15 

74USgt 

.80 

74LS242 

1.65 

TALS&Z 

.66 

74L3243 

1.85 

74tJS93 

60 

74LS244 

IJOO 

74LSa5 

.80 

741-3245 

1.96 

74LS96 

20 

74LS247 

.75 


74LS107 

74LS109 

74LS112 

74LS113 

74LS114 

74LS122 


.40 74LS24B 
.40 74LS249 
,40 74tS251 
.40 74LS2S3 
.50 
45 


74LS257 

74LS2S0 


741S259 

74LS26C 

74LS261 

74LJS2E6 

74LS273 

74LS275 

74tS279 

74LS2S0 

74LSaS3 

74LS290 

74LSaS3 

74LS2S5 

74LS296 

74LB29e 

74LJS323 

74LS324 

74LJS347 

74LS34B 

74LS352 

74US3S3 

74LS363 

74LS3e6 

74L3366 

74LS367 

74LS36e 

74iS373 

74LS374 

74LS375 

741J5377 

74LS385 

74LS386 

74iS390 

74LS3aO 

74LS305 

7413399 

74LS424 

74LS447 

74LS490 

7413630 

74LS640 

74LS641 

74LS642 

74LS645 

7413668 

7413669 

74LS670 

7413674 

74L3682 

74L36B3 

74LS684 

7413686 

74L3688 

74L36B9 


4000CMOS 


4000 

.36 

4040 

.96 

4501 

.50 

4001 

.36 

4041 

.95 

4502 

.95 

4002 

,35 

4042 

.75 

4503 

.65 

4006 

.95 

4043 

J5 

4605 

0.95 

4007 

25 

4044 

.85 

4506 

125 

400B 

.95 

4046 

.95 

4507 

.95 

4009 

.45 

4047 

.95 

4606 

1,96 

4010 

.45 

4046 

,75 

4510 

,95 

4011 

25 

4049 

J5 

4511 

.95 

4012 

26 

4050 

,56 

4512 

.95 

4013 

.45 

4051 

,96 

4614 

225 

4014 

.95 

4062 

.95 

4515 

225 

4015 


4053 

.96 

4516 

150 

4018 

,45 

4056 

Z75 

4518 

125 

4017 

.95 

4056 

Z75 

4519 

125 

4018 

.95 

4i:B9 

9.95 

4520 


4019 

.45 

4060 

125 

4522 

125 

4020 

.96 

4086 

.75 

4528 

125 

4021 

.95 

4060 

.40 

4527 

1.75 

4022 

.95 

4089 

.40 

4520 

125 

4023 

.35 

4070 

.c 

4531 

.95 

4024 

75 

4071 

.30 

4532 

1,75 

4025 

.35 

4072 

JO 

4539 

1,75 

4026 

1.95 

4073 

.30 

4543 

1.95 

4027 

,66 

4075 

.30 

4653 

4,95 

4020 

.00 

4076 

,96 

4555 

.95 

4029 

,96 

4078 

.50 

4556 

95 

4030 

.45 

4081 

40 

4568 

22S 

4031 

1.60 

4062 

,40 

4568 

5.^ 

4032 

Z75 

4085 

,95 

4581 

1S5 

4033 

Z75 

4086 

.95 

4582 

1.95 

4034 

Z75 

4093 

.95 

4584 

.96 

4035 

.85 

4094 

3j95 

4305 

.96 

4037 

2j50 

4099 

1.75 

4702 

9,96 


74C00 CMOS 


74SUO 

74S0a 

74503 

74504 

74505 
74300 

74509 

74510 

74511 
74S15 
74S20 
74S22 
74S30 
74332 
74S37 
74336 
74S40 
74S51 

74564 

74565 
74574 
74385 
74586 
743112 
74S113 
743114 
745124 
74S133 
745133 
743134 
745135 
743130 
743139 
743140 
74S151 
743153 
745157 
74S158 
745181 
743162 


.40 743163 
.45 745166 
.45 743169 
.75 7^174 
,75 74S175 
.45 74S101 
.75 745102 
.85 74S108 
JO 743169 
.85 74S194 
85 743195 
.75 743196 
.45 743197 
.95 74S201 
743225 
1.66 74S240 
.40 743241 
.75 74S251 
,75 743253 
120 743267 
65 743258 
2^35 74S260 
1.40 743274 
185 743275 
1.96 743280 
1.45 74S287 
275 74S28B 
120 74S2S9 
74S301 
m 74S373 
1.45 743374 
1J05 74S381 
120 743387 
1.40 74S412 
1.15 74S471 

1.15 74S472 

1.15 74S474 
1.40 74S482 
280 743570 
a70 74S572 


3.70 

4j60 

5.40 
1.06 
1.05 

4.45 
290 

aao 

14.90 
a90 
1.65 
425 
420 

14J0 

ago 

a95 

3.70 
1.85 

7.40 
1,35 

1.46 
130 

19.90 
19.90 

225 

4.70 

4.40 
a95 

6.90 
a40 

3.40 

7.90 

5.70 
Z96 

9.90 
16.®] 
17.80 
15.50 

7.75 

7.75 


74COO 

74C02 

74C04 

74C06 

74Q10 

74C14 

74C20 

74C30 

74C32 

74C42 

74G4B 

74C73 

74C74 

74C76 

74C83 

74C06 

74G89 

74C90 

74C33 

74C95 

74C107 

74C150 

74C151 

74C154 

74C157 

74CieO 

74C161 

74C162 

74C163 

74C164 

74C165 

74Cm 

74C174 

74C175 

74C192 

74C193 

80C97 

62019 


25 74C195 

26 74C221 
,35 74C240 
.35 74C244 
25 74C373 

1.45 74C374 

25 74C901 
.36 74C9D2 
.50 74C903 

1.70 74Ca04 
2J35 74C905 
JS5 74C90B 

26 74C907 
120 74C90B 
1.90 740909 

.90 74C910 
4.80 74C911 
1.70 74C912 
1.70 74C914 
1.70 74C915 
,96 74C917 
5l70 74C91B 
Z20 740920 
320 74C922 
A 75 740923 
1.96 7AC^ 
1.96 740926 
1.95 74C927 
1.95 7409(28 
1.95 74C929 

1.95 74C930 

1.96 740332 
Z20 740941 
Z2D 740989 
220 00096 
Z20 80096 

.90 08C3O 

4.96 80029 


800 - 426-2668 

206 - 643-0792 


LINEAR 


70O5CT 

.85 

LM301V 

,75 

LM567V 

125 



LM308V 

.75 

LM7^ 

50 

7B12CT 


LM309K 

1.50 

LM733 

.96 

7ai5CT 

.95 

LM311V 

.60 

LM741V 

.30 


LM317T 

1.90 

LM747 

.75 

7806KT 

1.40 

LM317K 

3.75 

LJM74eV 

.60 

TBiaa 

1.40 

LM3iaN 

150 

LM1414 

1.50 

7815KT 

1.40 

LM323K 

3.75 

LMl45eV 

.66 

7HLD5 

.85 

LM324N 

.80 

DS1488N 

1,00 

7BL12 

,65 

LM337K 

3j96 

DS14890 

1,00 

790501 

.95 

LM339 

.75 

LMIB^ 

Z4S 

7912CT 

.95 

LM377 

Z25 

LIVI3900 

60 

7915CT 

1.15 

LM360 

125 

LM3909 

,90 



LM388V 

125 

LM3914 

3.75 

7g05K 

1,50 



LM3915 

3.75 

7912K 

1,50 

LM565V 

.40 

LM3916 

3.75 

79LJ05 

.75 

1^566 

.70 

DS75451 

.40 

79L12 

.75 

LM565 

.95 

DS75452 

.40 

79L15 

.75 

LM566V 

1.50 

DS75453 

.40 


HANLEY ENGINEERING CORP 
13400 Northrop Way #20 
Bellevue, WA. 98005 
1.800-426-2668 1-206-643-0792 


Include 3.00 for Ups Ground 
Include 4.00 for Ups Blue 
Include 4.00 for 1st Class Mail 
Washington State add 5.4% Sales Tax 


542 BYTE November 19B1 


Circle 181 on Inquiry card. 









prices subject to 
change without notice 

We reserve the right to 
substitute manufactures 


HANLEY ENGINEERING CORP 
13400 Norttirup Way #20 
Bellevue, WA. 98005 
1-800-426-2668 
1-206-643-0792 


Include 3.00 for Ups Ground 
Include 4.00 for Ups Blue 
Include 4.00 for 1st Class Mali 
Washington State add 5.4Vo Sales Tax 


CALL 

HANLEY FIRST 


3242 

3480 

6800 

6802 

6809 

6810 
6821 
6840 
6843 
6845 
©47 


aoo 

9jQ0 

SJ5 

11J0O 

aso 

3l6D 

aoo 

41^ 

22.00 

ia25 

aso 

350 

7,00 

1J90 

470 

1J0 

150 

12.50 


AUGAT LOW PROFILE SOCKETS 

These Are High ReJiabiiity Industry 
Standard Sockets 


7.90 

laoo 

845 

950 

9i20 

iaoo 

440 

815 

6.70 
&75 

11.70 
1155 
1Z40 
2250 


6602A 

6504 

e504A 

6512 

©12A 

6520 

6621 

6e21A 

6522 

Q622A 

€532 

eS32A 

6645-1 

6645A-1 

6651 

6561A 


11.95 

1205 


4164 
64 X 1 
200 NS 
$ 21.00 


HITACHI 


SPIN 

208^AG2»0 

.10 

14PIN 

214AG29D 

.16 

18P1N 

2t6-AG29D 

.10 

18PIN 

21$.AG29D 

.20 

20PIN 

220-AG29D 


22PIN 

222-AG29D 

.24 

24PIN 

224-AQ29D 

.28 

28P1N 

22B-AG29D 

.20 

40PIN 

240'AG29D 

.42 


4K X1 STATIC RAM 

MOTOROLA MGM6641-20 
4044200NS EQUIV. 

$4.50 


SOLID STATE 
SCIENTIFIC 

256 X 4 CMOS RAM 45aNS 
SCM5101E-1 

$3.75 


2 K X a CMOS RAM 150NS 
Pin Compallble wfcih 2716 
HM6116P-3 $19.00 



EPROMS 


2708 

AMD 

3 Supply 

450NS 

350 

2716 

Hitachi 

+ 6 

450NS 

790 

2716 

National 

+ 5 

450NS 

7JOO 

2716 

Intel 

4-5 

460NS 

700 

271S1 

Intel 

+5 

350NS 

950 

2716 

TJ. 

3 Supply 

450NS 

750 

2716 

Motorola 

3Supply 

450NS 

750 

2732 

NEC 

+5 

460NS 

1800 

2732 

Mitsubtsh 

+5 

450NS 

16j00 

2732 

Intel 

+5 

45DNS 

17.00 

2732A 

Intel 

+5 

250NS 

17,00 

2732A-3 

Intel 

+5 

30ONS 

1800 

2732A-2 

Intel 

+5 

20ONS 

30.00 

2532 

Hitachi 

+5 

450NS 

iaoo 


16K Memoiy 8/$16.00 


4116 200NS 


8200 


8155 


11.25 


6105 


29.96 


8202 


45.00 


8206 


3.95 


8212 


8214 


3© 


8216 


lao 


8224 


2.50 


1.80 


490 


6238 


490 


8243 


450 


8251A 


546 


8253 


980 


0256A 


520 


8257 


895 


a2SGA 


6.96 


8271 


6090 


8272 


3996 


8275 


2995 


8279 


10.00 


6.60 


aeo 


a2S4A 


5.75 


8286 


860 


860 


2500 


40,96 


0756A 


45j00 


Z80 


ZBO 

6.70 

ZBOA 

725 

3900 

19.00 

280 RO 

600 

ZBOA 10 

7.10 

2806 PtO 

1550 

ZBO CTC 

600 

2S0A CTC 

7.10 

2806 CTC 

1550 

2B3 DMA 

1650 

ZBOA DMA 

2250 

280 SlO/0 

1850 

ZBOA SIO/D 

2250 

280 Sion 

1650 

ZBOA SIO/1 


280 SlOr2 

1650 

ZBOA SK3/2 

2250 


6800 ■ 6502 


3242 

600 

3480 

990 

6000 

5.75 

6802 

11© 

6909 

25© 

6810 

350 

6821 

350 

6840 

9© 

6643 

41© 

6845 

22.© 

©47 

1625 

6850 

350 

6852 

350 

6075 

7,ro 

6800 

1© 

6802 

4.70 

6©5 

1© 


1© 

6889 

1© 

Bjaxao 

POWD 

1250 


800-426-2668 

20&643O792 


CPU 


395 


80BOA 


a065A 


395 


1196 


0Oe5A 


9096 


39.96 


9748 


30.00 


Circle 181 on inquiry card. 
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7400 


SH?<CK5N 

SN?4t»N 

SW7«}2N 

S^J74a!3N 

SM7405N 

Sftf7*D6N 

SNr407N 

Shl74Clfihl 

SN740OM 

SN7410N 

SN7#11M 

5rJ7412M 

Shl74l3M 

Sh|74HN 

5IN741BM 

SN7417N 

SN742f>N 

SNr42ir4 

SN74i2l^ 

SN74E3N 

SN7435N 

SN?42fiN 

SN7427rJ 

$N74^N 

SN7430N 

SHr432N 

SM7437W 

SM7436N 

SNi7439N 

&N7440N 

SISI7441N 

SH7442N 

SN7443hl 

SN7444IM 

SN744SN 

Sr«744eN 

SM7447ISI 

$N744aN 

Sr474SCiN 

SH7451IJ 

SN74S3N 

SN74S4N 

Sf474S®N 

SNT460N 

SN7470N 

SN7472N 

SWr473N 

SH7474N 

$»i747^h 

SM747eN 

SN7474N 

SN74SON 

srj74e2N 

SN74B3N 

SN74BSN 

SN74BfiN 

SrJ74Bi9N 

Sh|7490N 

'$h74dtrg 

SM7402N 

fiN74&3N 

aiJ7404N 

Shl749$hl 

SIKI743SN 

SN74fl7N 

SN741C10M 

SN741D7N 

SN741MN 

3N741t6N 

SM74121N 

SN74>22N 


Z2 

.23 


34 

35 
34 

4.6a 

4S 

.95 


2.m 

120 

32 


SN74l23hl 
S1474125M 
SM74l26hJ 
SN7412611 
BN74132N 
SW7413&N 

BH74141N 
BN74U2N 
SN74143N 
S»J74t44N 
5M74H5N 
BN74T47N 
BN74t4aW 
BrJ74l&0N 
SM741S1N 
SN74>S2N 
SN74t53N 
Bhl741B4N 
SrJ74l55M 
SN74l5<eM 
SN74T57H 
SrJ741S6N 
Sh741GCrJ 
SK741$1M 
SN7415ZN 
SN74163N 
5N74164M 
Sh741EfiN 
SN74166N 
SK741&7N 
3N7417aN 
SN74172PJ 
SN74ir3h 
SM74l74hl 
SN7417SN 
SN7417eN 
SN74177N 
SN74179N 
SN741flEjr4 
SN 741 BIN 
SN741B2N 
3N741B4N 
3N74106N 
SNT41B6N 
SN741BeN 
SN74iaON 
SN741B1N 
SN74192N 
SN741913N 
SN74194N 
SN741B5N 
SN7419GN 
3N741B7N 
SN74190N 
SN74199N 
SN74221N 
SN742B1N 
SN74a73N 
SN74379N 
SN74Ze3N 
SN742B4N 
SN74285N 
SN7429QN 
3N7429BN 
SN743fl5N 
SN743fl6N 
SN74367h4 
SN743eBN 
SN74390N 
&N74393N 
Sri7449aN 


CMOS 


C0400fl 
CD4001 
C04005 
CD4D06 
GD4D07 
c[y4fioa 
CD4QW 
CI>H3T0 
CCWOTl 
CD4C112 
CO40T3 
CD4CI14 
C04€15 
CI>4tJl& 
G04017 
CD4aia 
C04019 
C04GZO 
C04021 
CD4022 
004023 
CD4024 
CD4025 
CO4027 
C04D26 
CD4a29 
CCMOOC 
CCU031 
0134032 
004034 
C0403S 
CO4037 
004040 
004041 
004042 
004043 
CD4044 
004040 
004047 
004046 
004049 
CD4050 
CCMO&l 
004052 
004053 
004055 
CD4056 
0 04059 
C.D4Q60 
00406$ 
0 04069 
004079 
004071 
C04072 
CD4073 
CP4075 
004076 
CD4077 
CD407& 
004061 
004062 
C049S5 
.004069 
CD4003 
C04094 


.35 
35 
35 
1 05 


45 

1.39 

1 15 


,45 

T.TO 

T.19 

t.15 

29 

75 

25 


1.29 

45 

325 

2.15 

3.25 
95 

195 

1.29 

1.25 


1,10 
1,10 
1 10 

3.95 

2.95 
925 
1.39 

.?5 


.36 

35 


.35 

35 


2.95 


004096 

004096 

MC1440a 

MCI 4409 

MC14410 

MC14412 

Me 14415 

M014419 

004501 

CWM® 

CDA503 

CD4505 

CD4H)fl 

CD4507 

G045C9 

004510 

CD4511 

CEMI512 

CD4515 

C04516 

C04516 

CD452Q 

CD4566 

GD45S6 

CD4S«l 

74C00 

74002 

74004 

74coa 

74010 

74014 

74C20 

74C30 

74C33 

74C42 

74C4B 

74C73 

74074 

74063 

74CSfl 

74C90 

74C93 

74095 

74C107 

74C151 

740154 

740157 

74C100 

740151 

7401 S3 

740164 

740173 

740174 

740175 

74C1B2 

740193 

740195 

740245 

740244 

740373 

740 374 

74C922 

740923 

M«8aC95 

MWB0Ca7 



74LS00 



74LSOON 

-26 

74LS1&4N 

1.19 


74LS01N 

28 

74LS105N 

.69 

59 

74LS02N 

.26 

74LS166N 

Z4a 

09 

74LS03N 

.26 

74Lai66M 

1.18 

44 

74LS04N 

38 

74LS109N 

1.18 

59 

74LS05N 

.26 

74LSI TON 

1.99 

S9 

74LS06N 

.28 

74LE173N 

69 

.75 

74LSOgN 

.35 

74LEI74N 

39 

95 

74LSIDN 

JB 

T4LSl7iN 

69 

79 

74 LSI IN 

.39 

T41.STB1N 

2.20 

2 .as 

74LS12N 

.33 

74LS19aN 

1 10 


295 

74LS13N 

.47 

74LS191N 

1.15 

2.9$ 

74LS14N 

.95 

T4LS19i2N 

38 

02 

74LS18N 

.33 

74LS193N 

36 

1.95 

74LS20N 

.28 

74L6194N 

1.15 

1.20 

74LS21N 

J3 

74LS19SH 

.98 

1 09 

74L922N 

.33 

74LS19eN 

m 

,&7 

74LS26N 

.33 

74LS1&7N 

03 

07 

74LS27N 

33 

74LS22TN 

1.15 

.67 

74LS20N 

.33 

74LSa40N 

1 69 

1.19 

74LS3DN 

.26 

74LSa4lN 

t.69 

78 

74LS32N 

33 

74LS242N 

1 69 

75 

74LS33N 

35 

74LS243N 

1.69 

69 

74LS37N 

.45 

74LS244N 

1.49 

1 SS 

74LS36N 

.39 

74LS245N 

220 

.08 

74LS40N 

36 

74LS247N 

110 

08 

741,S42N 

79 

74LS246N 

1.10 

69 

74LS47N 

.79 

T4LS24SN 

1.19 

67 

74L840N 

.15 

74LS251N 

1 40 

.67 

74LS61N 

.26 

74LS2S3N 

-96 

67 

74L^N 

39 

T4LS3S7N 


1.20 

74Ua55N 

39 

74LS250N 

,96 

1.95 

74LS73N 

45 

74LS29flN 

2.95 

1.69 

74LS74N 

.42 

74LE20ON 

.S5 

4 75 

74LS75N 

.59 

74LS261N 

2.49 

.79 

74LS76N 

.46 

74LS288N 

.59 

69 

74LS76N 

45 

74LS273N 

1.75 

65 

74LS03AN 

.79 

74LS275N 

4.40 

75 

74LSe5N 

1.19 

74LE279N 

M 

75 

74LJS86N 

.48 

74LS263N 

m 

144 

74LS90W 

3^7 

r4LS290N 

.99 

75 

74US92N 

.75 

74LS293N 

99 

1.75 

74LSg3N 

75 

74LS29SN 

1.10 

.75 

74LS98N 

.66 

74LS20&N 

1 19 

2-25 

2.25 

74LS9eN 

98 

74LS324N 

1.75 

74L3107N 

.45 

74LS347N 

1 96 

S.95 

74LS1D9N 

45 

74LS345N 

1.98 

390 

74LS1T2N 

.43 

74LS352N 

1 19 

1.15 

74LS113N 

43 

74LS353N 

!.19 

1.15 

74LS114N 

.43 

74LS363N 

1.49 

80 

74LS122N 

56 

74L53e5N 

69 

05 

74LS123N 

1 t9 

74LS36&N 

.S9 

65 

74LS124N 

1.35 

74LS367N 

63 

.66 

74LS125N 

.89 

74LS368N 

63 

85 

74LS120N 

52 

74LS373N 

1.68 

65 

74LS132N 

.79 

74LS374N 

1.69 

1 39 

74LB13aN 

49 

74LS37SW 

S9 

1J9 

74LSl3aN 

85 

74LS377N 

1-95 

1.10 

T4I.S139N 

85 

74LS386.N 

1.95 

95 

74LS145N 

1.2S 

74LS3EBN 

.65 

1.05 

74LB14aN 

1 49 

74LS390N 

1.BS 

75 

74LSl&tN 

79 

74LS393N 

1.08 

1 4D 

74L5153N 

79 

74LS395N 

1.70 

3.90 

74LS154N 

1.70 

74LS399N 

2.35 

3.90 

74LS150N 

1 19 

74L^24N 

2.95 

125 

74LSt50N 

.99 

74LS06aN 

1.75 

95 

74LS157N 

.B5 

74LEfl70N 

239 

86 

74LB15aN 

.75 

61LS3SN 

i.e0 

.86 

74LST60N 

1 05 

81LS96N 

1.66 

M 

74LS161N 

1.15 

81LS97N 

1.69 

.06 

74LS162N 

1.05 

81LESSN 

1.69 

1 45 

74LS1B3N 

1.08 



1 90 

1.90 

1 LINEAR 



■ 76H05 

695 

MCI 358 

t 75 


1 rauoo 

1 49 

LM1414N 

IJHt 


1 TaMO 

1 49 

LM1459CN7N 40 ■ 

2.29 

■ LM105H 

.19 

MCl46aN 

.99 

225 

■ LMIOeAH 

238 

MC1469N 

99 

12.9S 

■ LM300H 

79 

LM14O0N 

.69 

12.9S 

■ LM301CN/H 35 

LM1S86N 

1.80 

12.B5 

■ LM304H 

96 

L.M1820N 

.95 

12 95 

■ LM3a6H 

.60 

LM1850N 

95 

695 

■ LM306H 

3 2S 

LM1BS9N 

3 10 

4.95 

■ LM3a7CN>'F 

1 39 

LMZ111N 

1 75 

39 

■ LM30«CNJF 

1 .96 

LM290DN 

.99 

1,05 

■ LM3D9K 

1 49 

LM290IN 

2-50 

09 

■ LM-IIOCN 

135 

LM2917N 

2.95 

895 

■ LM31TDCN4H .W 

CA3013T 

2.19 

.75 

■ LM312H 

1 75 

CA3018T 

1.99 

9(5 

1 LM317T 

1 70 

CA302tT 

3.49 

375 

■ LM31BCN/H 1 49 

CA31523T 

2.99 

t.T9 

LMSIBNrtH 

138 

CA3035T 

2,75 

1.19 

LM32aK-XX' 

' 1-3& 

CA303ST 

1 29 

1 39 

LM330TX,X' 

' 139 

GA3a46N 

1.29 

2.78 

LM320H-XX' 

■ 1.25 

LM3053N 

1.49 

145 

LM323K 

4.95 

CA3O50N 

0.19 

1 39 

1 25 

LM324N 

Uyl337K 

95 

8-95 

CA3060N 

CA30e2N 

219 

4 95 

4.98 

Lhl33aK 

6.95 

LM3Q65N 

T49 

99 

LM339N 

.95 

CA30aOT 

139 

2.Z5 

LM340KXX' 

1.78 

CA30S1N 

169 

.36 

LM340T-XX' 

■ 138 

CA3O0ZN 

1.63 

.35 

LM340HXX’ 

125 

CA3086N 

1 65 

35 

LM344k1 

1.95 

CAOOeON 

.ao 

35 

LM.T46N 

1.20 

CA3l>a9N 

2.39 

3S 

L*4350K 

8.00 

CA309eN 

3.49 

.72 

LM36aCN 

36 

CA3097N 

1 39 

38 

LM38QN 

1.49 

CA6130T 

1.30 

35 

LM372N 

1.95 

CA3t40T 

1 19 

99 

LM375N 

3.78 

CA3140N 

243 

1.35 

LM377N 

2.78 

CA3t6ClT 

1 19 

1.66 

LM360CNiN 

t.2S 

GA31WN 

1.95 

75 

LM3aiN 

1 79 

CA341QN 

.89 

75 

L»4363t 

1.95 

MC3423N 

1.49 

1 79 

U43B6N 

t.2S 

MC3460N 

3.95 

5.95 

LM387N 

1.40 

SG3524N 

365 

1.19 

LWSSON 

1.95 

CAseaoN 

3.39 

1.19 

NE53lV.fT 

3.75 

LM3900N 

.53 

1 49 

NE355V 

39 

LM39q8N 

1 19 

1 19 

NE556N 

98 

LM390gN 

98 

2.49 

N^IT 

NES65N/H 

1995 

LM3994N 

3.75 

2 10 

NE506H/V 

L75 

LM3915N 
LM3916N 

3.76 

1 05 

NE5S7V/H 

1.50 

FtC4131N 

295 

1.55 

NE-592N 

2.78 

RC4138N 

1 ID 

165 

LM702H 

99 

RC4151N 

3.70 

1.55 

LM7D9Nm 

29 

RJC41&4TH 

4 95 

1.35 

LM710NJH 

.75 

RC4195TK 

540 

1.35 

LM7t1N/H 

.30 

OLNZOOI 

128 

1.35 

LM7t5N 

lOS 

01312003 

130 

1.65 

LM7J3N/H 

65 

SNT5450N 

33 

185 

LM733N/H 

.98 

SN75451N 

36 

1.55 

LM739N 

1 18 

3N7545ZN 

49 

2 19 

LM741CNi'H 

33 

3N75453N 

49 

2.19 

LM741CN-14 

19 

SN7S484N 

49 

239 

LU74rN/H 

75 

SN7549rN 

03 

239 

LM74aWH 

69 

SN75492N 

63 

5.39 

LM76aCN 

2.95 

SN75493N 

.69 

5.66 

LM1310N 

1.90 

SN78494N 

.B9 

1.50 

MCI 330 

1 95 

TU94CN 

4.20 

128 

MCI 350 

1 96 

TL496CP 

1.06 


RETAIL STORES OPEN MON-SAT 

STORE 41: 1310 "fl" E. Edingcr, 5in|a Ant, CA 9S7(B Showromna, Rstpll, WfrshOUH 
STORE 4E; 642 Tfirnbl« Rcud. San Jeu, CA 95131 ■ [408) HG-7010 

_*‘Relail prices may vary. 



ADWVNCED 

CXDMPUTEH 
RC«>UCTS 


HP-85 

$2695.00 


P 7225 Grmphica. Platlw 1795 ® 

IP 16K Memiuv Mod-jlU .. .3e5W 

IP 5 1/4*' Dual MaalBf Flea Drive 2100 06 
IP 6 174" Single Master f OJac Chiiie1295 60 

IP PcrSCiniotHy McxtuiB. 700 00 

IPROMDrawiit.40.00 

IP PlDrsor/Prmler ROM .. 13000 

IP Inputlt^utpul ROM ... 26000 

IP Malrn ROM. 130 00 

P Banal Inleiiace 1flS-2a2CJi . . 330.00 

HP eS $1895.00 

HP-41 Psweriul Yet Eaiy to Uu 

• Thfl HP-41 commiinicaiea wuh 
IP 41-CV y<nj Ml warda aa well as numbBrS- 

• Ton can cutlomiie Hie HP-41 to 
yOLir own deeign. 

• PrOBTernming l» leH end eaay 

• Cgniinuaua Me ratory Bevm 
evoryl hirtfi 

• OptiQflal PeripneralH allciw you 
la enpend capBbilities 

MP^lSyeteml . 396 00 

, HP*41 Syalmn II.&75QG 

^ HP-Cardflaeder.- 178.00 

HP^plical wand 105 00 

HP'Plaller.'Prmler ,. 315 00 

HP-Qijeti RAM . . .66 00 


64K 
Maxi-System 



ipple computer. 

SaJes and Service 

Apple II® 

* Z-eo Sottcard 

* 16K Ram Card 

- Disk II w/controiler ^ . . t . 

* Apple If W/40K Call for more pricing! 

Total Value $2719“ your price $2229“ 
save', for Pascal System add $425“ 


|||cf3pte It hardware clearance up to 25% off 


MINIMOVER-5 


ROBOTIC ARM 

Canvplilpl^ 

Aaumeiwl 

WrApfjii^lmne 

‘ Aulcmetion. 

RotjQlIc 

* Edtidallpn in ^ 

RoboNc Pilcipl» jm 

* ArliricJil Inlelioence E^tpenmanls ^ 

■ Compuler Art and Gamea 

$1695“ 

fcT>nbBMC SnfCwikrD l£n rRS-BO **(*»* 

AMtlicBlMtuHeleiBnoe M Jhufll $16^ 



Cahlorrua Compuler Syelema Z2(M 

SUPER S'100 BUY! 

> l2Sl9l Malniram* 

« 64 bynamic RAH 

CPIMTW 2J! 

* 2 SO CPU 4 MHz wISdrIeC lO 
■ Ekhjble Denally DIsli CarrtnillBT 

* Interface lo Vista V-lOOO Chassis 

special package price 

FOR COMPLETE SYSTEM 
with SIwQBrl Double Density 
Floppya mounted. add 1495,^^ 


Vwtora KT^SiH CLwl 

VliJ|fc.«"Warfl| . 

AtCDOif^ Ehnun e OonliuJIitf 


SKfll t 
■raee i 
S«04 I 

23BDU 

in.i3D 
171M 


tmm 

aM.uei 

7r»» 


, CCeipiirWM Ciia ITJOA 
, ^UlM dMiulPi 
, AppHHr.ai>«iieS4>iHlV0 
r Cumi ns H I. j»rttTlf PQ 


1^90 


friptHCI T,WM . 

AeWt* PMWIytm C#ni 


PUjMiii PfllllW CAnM 


irt*o«r 404* Cant 


f ipUMIM Quui* 


p Ciww&Minw 
r ec;e IBH Umar Ell 
I BiAll VuMjrniejSQrv<H> 


C^II 

Call 

Call 

Cell 



New 


software 


1899.0Q 



Prato CHps 

MPmCliti PC-14 5 4.Z6 

it-PntCItf. ec-lli 4 ‘■JO 

M-HuCJIp PC-J4 4 »M 

40nnriifi PC-iO 


Proto BamrdB 

^ pf>4 ledb Pe-T04 54 00 

™k 30 1900 PO-TOd . »7CK 

fe-toi 7100 PB-TOIA 149130 

PU-inz :»oa PS-70.1A-KII izvod 

pp 103 4300 




AUTO-CAr* 

Automailc Answer 
Direct Connect 
0-300 Band 

List 279*" 

AGP 245“ 

CAT" 

Answer Originate 

D-CAT" 

direct Connect 

0-300 Band. 



List 249^* 


acp189''^ 




Rockwel Single Board 

Computers 

liii 

TOTAL SYS 


AlM$5wriX 435.00 

AIMeSwMK 47^.00 

BK BASIC ROM 99.00 

i 4K ASSEMBLER ROM ft4.l30 
I ROWE ft SUPPLY 64 95 

_ ENCLOSURE 49 05 

TOTAL SYSTE M wMK &S9.1)Q 

BYNERTEKSYH-1 239.00 

SOI^STARTERKIT 367 £M 

SO Z-80 STARTER KIT AiT 45C.00 

SO sac 109 Z-SO A6T 367.00 

SDSBC200Z-8aAiT 399,00 

RCACOSMACVIP 199.00 

CROMEMCOZ-BOSBC 449 00 


ViMcalc-Ndw Bsllcr ThanEviff 160 00 
Vl9ipliM —Graph ymur 
vliicpic Wwkdliiwi s 140.00 

VtsH rend/VisipluC—Via ipiQl 

wJTrPrHj AnalyaiB 239 tW 

Vibideii - Thb UdlmAle 

DflMSVlBlcalcCciniiHitlibN 219 00 

Viailflirm- CammunicBte 

w/alherSyalemE 209.00 

BPI Centnal Lcduin 299 00 

8 Pl AGCOunla 299 00 

BPI IWOrttOrV 299.00 

SiPCicillp Invenlory System 349JDD 

I nfoiorv I nvenlury Syatnm 289.00 

MitiMom Miciooowiiee 22fl .00 

Microccim MjcFi] 1 elB. 0 iap?i 229.00 

Accovnimg plus ll Si? PAg, 12S0 00 
Slonewarn DB MastEi 169.00 

Sioniwsre UtiHly PIiq (Foi atiovE) 60 00 


ACS BASSO ACCOUNTING SYSTEM. Told I 
idcouiUinti sysleni niclutliM CiL, ArH. A/P, 
PAYROLL 699 00 New 


Buy a 
System 
and 
Save 


[ VWe cmliY otter Apple 
CPM software which 
has been evaluated 
by our sollware siafl 


WOROSTAR-Tha Benchmark ol 
WordprbGB^Qing sotlware rsquiros Z-BO 
& 60x24 343.00 

VTS-BO CPfM-WijrdprncMasor hu rwj 
-Hcropin manub, u&cb niiiw keycApn 
[BupplhBm ta diaplAy Kay lunctlans 

319.00 Nbw 

MAIL-MERGE-A Wnrdatar Enhance- 
meni Pko. Allows form-lellei aerxeu-a- 
lion & chBinsd pnnling 159-00 

SPELLGUAflD-WlIt prQolr«»cr Wordslar 
A VtS.BD Taxi files agaiaGt an 
expandable 20.CHKI word did Iona ry 

169 DO 

SUPER SORT-Will son. merge, A 
ppprrcjrm KiCOrd awiMlIOn on ydUr 
OPfM Data Files 169-00 

FORTRAdORyMicriMotl i9S0O 

COBOL 00 By M ICrftSOfl 749.DO 


Breakthru in Apple II' Mass Storage! 

Vista A800 Quad Density DMA 8" Disk 
Controller w . 

% - . r LLaaj a4Mr,. «r«M, 




Model Aeoo. . . only$595“ 


: Special Complete Subsystem Otter j 

• V I000 wdwo Qume Dalai rack B • Cable, ready to run 

• ASOO Apple iJ 8" Disk Controller 

Total Val ue $2989°° your prloe$2495°° 



AATARr800 &400 

-\ Personal Computer System 
ATARI 800 $79900 
ATARI 400 $37500 

ATARI BOO IncludAs: GcinDut&r Console, BASFCLsn^, Cartridge, BASIC 
Language Programming Manual BOO OperaloFs Manual w^Notpbook, 
t 6 K RAM Module, Ptiwer Suppfy, TV Switch Bo*. 


am Disc Drm 
.as !' 4'ir .1 

^ K.r-. 

p:ii4W 
m 4AV 
■MD 



iM.Qfl iw™ 

i%»> IIM* 

7®.DO Uk i» 

13 US 

IH 31 Vwvw> 'jArv 
AtmitKkr,-IM kii 
wau ei»r59i.><*« 


P.O. Box 17329 livine, Calif. 92713 
Direct Order Lines: (714) 558-8813 
(800) 854-8230 or (800) 854-8241 


Mod 
MDQ hwi 
HDO LMitl.knn.itrn) 
-Um aBnuLmnui^ 
UKPiKhonjr 
42 00 [l^taFWuoq 
U DQ MOc, UDniKL 


d-So 

ihm 

T.rz 

«» 

ftiM 

floe 

jseh 

nou 

ii» 

AK 


Sr kAM Mfln(n 


dak tw 
tc wrH ) 

-Upittjiri 4ki 


DRIVER'S LICENSE * OR MAJOR CREDIT CARD 
4 IS ftEQUIRED ON ALL CHECKS, MONEY ORDER 
OR CASHIER CHECK WILL FACILITATE TmE 
SHIPMENT OF VOUH PURCHASE 







































ADW\INCED"" 

>-CC3MPUTER 

PRODUCTS 


FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST AT FAIR PRICES! 

1, Proven Quality Factory tested products only. 

2. Guaranteed Satisfaction ( 4iga 

Call For Special School Discounts >^ 9.95 


S24.9S TRS-80/APPLE S24.95 

MEMORV EXPANSION KITS, 

4116’s. 16K (200/250 ns.| 

I6K RAM 

Can For VdIuttie Pricing 


FLOPPY CHIP SET 

Ooubfo Oensnv 

□oublfl SldwJ r<wii*il«.' l/ff? 

£7d,95/set 2^3 


CENTRONICS PRINTER 

MckJdI T3T 

• Cenfronicn comp*siiT Donrsr 

• "nhe 7a?hBEevery1hing. DhtJi^h 


32K STATIC RAM BOARD 
2 or 4 MHz EKpandablo uses 2114L's 
S100 

Kii 159 95 
1i6K4MH;A&T .217.95 
ffiiKWPCT BBiw. ^UjH :i?K MHi Kir .. .2&?.9S 
/ 32K4MHiAaT 539.M 

i asra Board.^9.95 

—--— / fiara Bd. wrs3r parla 

^ leqa-ntgm .9g.9S 


DISCOUNT PRICES 


NEWf from Zilog 

z-a CPU comes Wlih ^ 
Tiny Basie & debug 
program on Ihe I.C. 


fdb TRS 80® model 1, 
PMC 80. ZENITH HB9, 
S-IOO, etc. 

ONLY 310” ea. 
MODEL V-S01, 
80 TRACKS, SS 
ONLY 425” ea. 

S DRIVE CABL'^ 29.fl5 d PRIVEGASL^. 39. B5 


w/data 


BIPOLAR CPU SALE 

Signetics 8 x300 8 bit CPU 
While stock lasts 14.95 ea. 


UV "Eprom” Eraser 

_Model UVs'11 

HdUJv J Eprnrr 

py 'V' V' 

^ Mod eJ S^saT,, 

h'T..!jL“.s iT'-rr^ tPidutir’iai Wofipl 


MOSTEK MK4015 
epr'' 4K Dynamic RAM 

Refresh while supply fa&is only .40^ 
Pin equivalent to MK4Q27 except has 1 ms. 


NQN-UNiAR SYSTEMS, INS 


023S -Syt Cc^r 

aZ43<rOExD. 

aasa Aayn Comm 
B251 PTM 1/0 
0283 Im Tirtiflf 
0255 Prpg. iK) 

0257 Ptcq DMA 
02S9Pfog.lrtL. . . 

0275 CRT COrtJ-OllBr 

OZT^PrOfl JCgyQMmt 


DfdITAL 

MULTIMETER $319®^ 


FIRST QUALITY AT SURPLUS PRICE 


^ BECKMAN 

DIGITAL MULTIIV1ETERS 

A TECH 300 OimtSl MluUjTmtftr ... .SI 10 
^ TECH 310 Digital MultirnetEr.... SI40 
TECH 330 Di^jitai Mu I ti metor. .$109 

VC-201 Vinyl Carrving Case. , . . SlO 

DC-^^ DelLiKB CatrvrrtgCase -- S24 

|\ HV-211 High Voltage Probe.$35 

i-=\RP-221 RP Probe. $35 

S^Ct'231 AC Current Ciamp . ... - . $42 

DL-241 OeiKue Tait Lead Kn . ..SJO 


S'] DD Sound Elaarrt 534.^5 
eoanACPu . . 34.^5 

32K Slarc RAH (211*1 . 39 95 

014 Eprorn I2708n .24 05 

2709^2715 Cwim 34 05 

aCMPH31d0£] 32.05 

VdClai 8800 nstd . 22.20 

VMa 8003 11 tkK Me. . 29.S5 

ACP Eritndrr wyCnnni_10.05 

13 Slat MnlhBrecsard ^rMC| 32.05 
0 S»at MumarBoan] (WMQ .20.05 
0^tlW>ltifr|Ej£|»nd?We). 34.05 
FH(WFC& IS-BHUlWri 35 W 
5lOOlAV6-0ei OtSound Bd.^4.e6 
Soynd &j 2495 


2708 EPROM^ 

PRIME'450 Ns. ^9 
8 for $29.95 ^ 


6621 ... 

6a2&Priont^ inl 
0834-1 6t2 t B Eprem 
8845i MD4fiSl)S CRTikifit 
5047 CaUir CRT 
0050 ACiA . 

8652 Ser’Al AdHcrir 

B00O VMBm 


82S0954>9Biam 
□P03Q4 Octal Dfner 
□Acaefx DrACodT. 
MdWHi Sp>HidA.'D 
MC6852SSDA 
MC1D145 16r4 ECL Ham 
MKdaSClFO CPU 

MKSMSSIjIh; Mdiniro 

5N75l3e .48 77 

MCI 0210 .60 7? 


4K STATIC RAM SELL-OFF 


TL‘242 Square Test Leads 


INTERSYSTEMS 


PRINTERS 


The Prelarred S-100 Sox 

The new Series H CPU Board fe&turss a 4 
MHj Z-SOA CPU and full-feature froni 
panel 2D-£lol actively terminated mother¬ 
board, with 25 amp power supply Hz 
operation. Incl. 6Q dm fan], 

DPS-1. US t $1795 


TTTTTTTTT 

Same as TMS 4044 bul designed specifically 
Tor Z-80 based sysiems. This Is lull-speo 
4Kx1 RAM.45DNS 

While supply lasts $1.49 ^ach. 


BIPOLAR PROMS 

We da 

Cuatom Fraqrammlng 

B2323ie330«6aV74SiSfl 42S 

023115 i;5l2iaiTS. 1295 

02Sl23r5aiar?4S28&|32H8}TS 42S 
S2S i3eiM03rT4S367 (25«xt>OC * 25 
629 iz9raea3jT4£a.r czwxaits . *25 

e2513CUSe(14r74SS7D(512l4)OC 066 
KS131J74S5T1151 ZjtAjTS fl 95 
a2Si37(T4S5T3ri«4rAirS . 1295 
02314112624774^7415127^(731295 
S2S 147^7*5472(512^73 . ?295 

74S4Ti«D9i256itfltTa 795 


(CL 0211 VrnKdUd ■nElS<'encir 
L14 1850>« Orcwrid Fairi IC 
Lt4 290044 Chiad An^Kirr 
LrUI 2917N Fn^. Id VdH Cd^ 

AY-2-'35SQ diQtt DMM 

AV-$-35o 7 4 DMh j DvIA 

M5 H 4063 MMJm Smolifl PetKIOr 

27508 32 n 8 Prcffl JIM 58001 

LH-N 2tKl34 7 channel 

MCM 14505 04 M SlMic Ram . 

PUOC 1003 (AMjaiOtflg Cmclflr 

SFX33 0pf&Cdi*Jaf .. 

IW 5046 CM(3(9 &^ch DEBT 
UA 30*5 Tfarta fl/ny 

TH 1*024 UART . 

IWK 1J307 Dyik Mom. Stitfl flog . 

MialVCn. Chsp Cinaiii 
MSOAO&lCnj . 

BTWJCJBBI AJtJ .. 

MM508£WiPD 41 ITCs 1077714^ 4000/ 

4Ka1 Qyr«fnii:23 PlnlUUa 
0eC)4/VfTr 414/4D27/2g0O/MK 4096/ 
4 Kai Dynaniic 18 Pin 
■ ■ M LM3S7 

99 LM 4560 
4^5 BC4136 

825 RC4131. . 

225 COM 5071 
1 25 COM 5017 


SPECIAL PURCHASE 

$59.95 Limited Supply $59.95 

16K Alta I r RAM Boards. Fully Populated as is. 


AGP Price 

SI 499 


ERMINALS 


FLOPPY DISK DRIVES 

CH7ME^ DAtatrocit# 

■ OloutTIv SidfHd 

■ CiDUtJia Dfin^lly i 

ACP LOW PRICE S569.95 ' 


SYSTEM 2A 

with Z-at>A CPU 4 

MHz, Q4K RAM, bO Board. 2Q slots, IrpnT 
panel, double density disk conirolier 
board. Full 1-year warranty 

iu^ $3795 ^ACPPtIco $2995 


fVIQS PROMS 


- a sAiyvo 

MONITORS 

vu4»9 s'ew 
aa>e erlc0 159.95 
IDM5012T2'e7W 239.06 

0 MS1121}'qrpvn 249.06 

OM0OiJl3'C*lDr 41J.06 

NECl3ns€ri 25g.DD 

AM DEK/LEEDEK VldM> 1061 AB.DBt 
AMDEK(1_EEDEK 13* C;Q»nr32S.OO 
AMKEK/LEEDEX iZ-drewlT^ 


LMU23i-i ... 
WC1372. ... 
l4M529a-4A.'B 

l.*4 377. 

LM10D .... 


NEW 

INTRO 

PRICING 

$1099.00 


aaoo MicnoyoDULE"' pnice usr 

MODEL NO DESCWIFTIDN ^ PRICE 

aeoOA Sinale Board Miaocnmpuccr S4a5i.eO 

eeoe Advanced SrriQie Sd. Oomri resoei sa^.ao 

9601 IS Star Mcriher Board 176.00 

9602 Card 7500 

9603 6 Biol Mdlher Bbdrd ICO DO 

9604 Poiw Ei/ppI/ 276.00 

9605 DC Inpur Power Sutv^ 325,00 

961 □ mifly Prpto Board 39 00 

9611 Anltv Pfoe/Memoty Module 4 ^jd0 

9612 Burlerod Utility PrOCn BtMrd 4»00 

9Si« azK eprom/ram; Moduit 250.00 

9617 EPROM Piogrammnngi Head 250 00 

9620 ISCiMfuiel FWmltai l/OhAodule 295 00 

9eZ2 SariaJ'ParaJJieP 1.09 Mpchja 32600 

9627 16K Slanc PAM UoKKim 4 70nA 39500 

9629 32K Siatv RAM 4SOriA 69600 

96Z9A 32K SiAtrr RAM Socma 696 OD 


CHARACTER QEIi. 

25130D1 CSV) UppAT 0.50 

2513-005 |SV| LowAr ... 10 95 
25l3-AOM3i:8‘i/lL?«nr.. 14 0^ 
UCMSfiJ 10 AxCpI 3iyftPd 1 ? 95 
MCMS6740 Math Symbol 13.45 
MCM88T5D Alpha CPntrpI 13 45 


UARTS/BAUD RATE 

Tm 003815V I2V| 3 9 

AT51013I5V. rsvi *9 

AY51O14JU'1012L5‘HVl 6 9 

AY5l03SAri863l5vi 6 9 


7Q5.0a 

1295.00 


1WX UINIMtfM Slope. m- 

dudfl miqajHH luue and phone iifl 
SMIPWNO, USA add *2.00 tor Mm 
2 Iba Fot aiWace add 30* to. ^i- 
Iiwi4t t». Far a* add 70* lar addi- 
lpim4J Ib^ FDflElGN: Add iprj? «hl9- 
pmg Bid handling. CQCr* 01 PSertn 


IM6403 
2350 USHT 
■0719 Aitros 
$A1.^TII<I473« 
MC1441’ 

47P2 

^1941 


55JM)l Stfi SttWe 5* 4HI WPI 52 t» 

5 Mhio 10 nw ma BASf wancco n* 

55CI-16 I8 lUr Knd btour 
• riBKEUTiflii kuinu 

FUMIHli Sm SaKftv. J7«l 133 

TWflD-i? :e«wi5n#iDm5irr5iit 33 

r[Ifl(]2«t 54lL DftM DmiW. 3745 4* 

7285941 Sdl, DiiMe S«9d 1 [bU ]74{1 49 

VOLUME DEALffl FVlClMG AVAILABLE 
WE ALSO STOCK QYSAHCM4. 


MuHIple PrOftl'AjrranAbld Taner 
3 Channel {Xwtojt Seul |/d Mod. 
JnrfllhQ*nr Tape Ccmdrollar 
32732 1/D ModMto 
’Canlacr Cloaurjr Module 
UNTOPULATEO BOARDS TATki A M-KaWe/ 


96108 

il«702 


P.O. Box 17329 Irvine, Calif. 9271 
Direct Order Lines: (714) 558-8813 
(800) 854-8230 or (800) 854-8241 


RETAIL STORES OPEN MON-SAT 

STORE Bi; igio -g £ Edinger, $«nt8 Ana. CA 9I7CH Showrooms. ReLail. WarehPuS* 
STORE A-a 542 W TrImOle Road. $afi Jpie, CA 9Sl3l • (406)946-7010 

Retail prices may vary. 


FOR INTERNATIONAL ORDERS: 

1310 Er Edinger (714^ 933'{3i&ij4 
SantaAria,CA9270S mX; 910-b95 1565 

















































































PRODUCTS 


_ iHlP.C.B. 
iWi^ TERMINAL 
teffilU- STRIPS 

The TS strips provide 
positive screw activated 
clamping action, accom¬ 
modate wire sizes 14-30 AWG (1,8-0, 
25mm)* P3ns are solder plated copper, 
.042 inch (1mm) diameter, on .200 Inch 
(5mm) centers. 

Part No. Description Price 

TS- 4 4-Pote $1.69 

TS^ S a-Pole 2.59 

TST2 12-Pole 3.49 

TS6MD 2-Pole Interlocking 3/1.79 


VACUUM VISE 1^^ 

Uniqye vacuum-based 
light duty vise for i 
precision handling of 
small components and 
assemblies. Rugged 
ABS construction. iVa" (SZmm)'^^^ 
travel for maximum versaiilily. Also 
features screw lugs for permanent 
installation. 


JUST WRAP KIT 

Just Wrap tool for 
daisy chain wiring. 

Tool strips as it 
wraps and cuts. 
Includes one 50 foot 
spool of wire. 


Vacuum Vice 


Pari No. Description Price 

JW-1 * Just Wrap Tool $14*95 

JWK-6 Tool W/4 Spools and 

JUW1 24.95 

R-JW 50 Ft. Replacement 

Wire 3,49 

JUW1 Uniwrapplng Tool 3.49 

‘Specify Color: Red, Blue, White or 
Yellow. 


HOBBY- 
WRAP 
I TOOL 
li. BW2€ 


b & DESOLDERiNG 

L PUMP 

Mf Easy one hand 

"r operation. 
Xil Rugged all metat 

construction. 

. Replaceable 

TEFLON- Tip. Self 
cleanirtg on each stroke. 
Suction precisely regulated for reliable 
desoldering without damage to delicate 
circuitry. 

DSPi Desoldering Pump $9.95 


• Auto-Indexing 

• Anti-Overwrap 
■ Modified Wrap 


Pari No. Description Pric 

eW2630 Tool $19.8! 

ST30 #30 Bit (roi inci.) 3*9i 

BT2628 #28 Bit (not incl.) 7.9 

BC1 Batteries & Charger 14.9: 


u Regular Modified 

Wrap Wrap 

HAND WRAP TOOL 

Description Price 

Regular $6*95 

Modified 7.95 


INSERTION/EXTRACTION 
TOOLS 

Part No. Description Prlc 

INS1416 14-16 pin Inserter S3,4 

MOS1416 14-16 pin MOS Safe 

Inserter 7*9 

MOS2428 24-28 pin MOS Safe 

Inserter 7*9 

MOS40 40 pin MOS Safe 

Inserter 7*9 

EX1 14-16 pin 

1C Extractor 1*4 

0(2 24-40 pin 

1C Extractor 7.9 

-V mm. *WK-7 ic 
T.. JlP^^INSERTION 

I 11 I B Complete IC In- 

1 seder/Extractoi 

I I ^if Individual Com¬ 

il IL ^ ponents (listed 
above) $22,9 


Part No. 

WSU30 

WSU30M 


LOGIC PROBE 


TERMINALS 

• .025 
(0,63mm) 

Square Post 

• 3 Level 
Wire- 
Wrapping 

• Goid Plated 
25 PER PKG. 


Description 

Slotted Terminal 
Single Sided 
Terminal 
1C Socket Term. 
Double Sided 
Terminal 
Insertion Tool for 
above 


Compatible with all logic families us¬ 
ing a 4 to 15V power supply. 
Thresholds aulomaticaHy programm¬ 
ed* Visual Indication of logic levels to 
show high, low, bad level or open cir¬ 
cuit logic pulses. 

• ION sec. pulse responses 
•120 K input impedence. 

•Automatic resetting memory. 
•Includes tip with protective cap & 
coiled cord. 

PRB-1 $36.95 

LOGIC PULSER 

Superimposes a pulse train {20 pps) or 
a single pulse onto the circuit node 
under test without un soldering IC's. 

• Automatic polarity sensing 

■ 2 us pulse width 

• Finger tip push button actuated 

• Includes tip with protective cap & 
coiled cord. 

PSL-1 $48-95 


WWT-3 

WWT-4 


IC DISPENSER 


Allows IC's to be dis- 
pensed from their tube 1 ||PI 
at a lime and picked up E&R 
by insertion tools above. 

• Dispenses 8-42 pin I ^ 

IC's • Compatable with : 
all IC carrying tubes • | 

Use with WK7 for MOS 
safe Insertion, • 

Pari No. Description 
MDD1 1 Chan. Dispenser 

MDD5 5 Chan. Dispenser 

MDD10 10 Chan. Dispenser 

* * *No Discount. 


* Slioped onto 

Ur*p-ID wrapping to 

F,i identify pins. 

T5 I I C 1 « 7 6 5 * 1 Z I 


Bulk Bulk 

Part # Price Price Pert # Price Price 

14iD 1*49/10 5*50/100 221D 1.49/5 S.95/50 

16ID 1*49/10 5.95/100 241D 1.49/5 5.95/50 

18iD 1*49/10 5.00re0 2aiD 1.49/5 6.50/50 

20ID 1.49/5 S.00/50 401D 1.49/5 5.00/25 


1858 EVERGREEN • DUARTE, CALIFORNIA 91010 • TELEPHONE (213J 357-5 










)LL FREE ORDERING NUMBER 1-<800) 423-7144 


% 




Size 

Part No, 

Price 

Part No. 

Price 

10 

IDH10SRB 

51.20 

IDHIOWRB 

52.60 

20 

IDH20SRB 

1.90 

iDH20WRe 

4,15 1 

26 

IDH26SRB 

Z75 

iDH26WBB 

135 

34 

IDH34SRB 

175 

IDH34WRB 

6v25 

40 

10H40SRa 

175 

IDH40WRB 

7.35 

SO 

IDH50SR8 

4.75 

1DH50WRB 

9.20 


Solder Style 

Part No. 

Price 

Size 

Pari No* 

Price 

Male 

DB25P 

$2*95 i: *1 

14 

IDP14B 

$1.45 

Female 

DB25S 

3.9S 

16 

IDP16B 

1.65 

Cover 

DB25C 

1*50 

24 

IDP24B 

2*50 

IDC Style 



40 

iDP40B 

4.15 


IDC CONNECTORS 


iLniB^ 

RIGHT ANGLE HEADERS 

SOLDERTAIL WIfiEWRAP 



EDGE CARD CONNECTORS 


Size 

Part No* 

Price 

10 

IDE10B 

$3.95 

20 

tDE20a 

4.35 

26 

tDE26B 

5.00 

34 

(DE34B 

6.05 

40 

IDE40B 

6.90 

50 

IDE50B 

7.50 


1" Spacing. Mounrs on PC Board & Mates 
with JDS Socket below. Ejector Bars - 4/1.00. 


.1" Spacing. Crimps onto cable with 
ordinary vise & mates with standard 
.062" Card Edge. 


t's 1 

25 PIN “D” CONNECTORS 




CABLE PLUGS 


Male IDB25P 6.25 

Female IDB25S 6.60 

Cover IDB25C 1.60 

Solder Style solders onto cable, IDC 
Style crimps onto cable with vise. 9. 
15, 37 and 50 pin available also. 


.1” Spacing. Crimps onto cable with 
ordinary vise & plugs Into standard IC 
Socket. 




WIRE WRAP WIRE 

#30 Wire Wrap Wire 


WIRE 


Lengih 

10 Q/Bag 500/6 eg 

1K/Beg 

2.5" 

$1.33 

$3,94 

$6.81 

3.0” 

1.43 

4*25 

7,46 

3.5" 

1.51 

4.57 

8.11 

4.0” 

1.56 

4*86 

8,73 

4,5” 

1.63 

5.21 

9.39 

5.0" 

1.69 

5.54 

10.04 

5.5” 

1.74 

5,92 

10,69 

6 .0" 

1.32 

6.23 

11.34 

6.5” 

2.11 

7.03 

12.99 

7.0" 

2.19 

7.44 

13,68 

7.5” 

2.29 

7.78 

14,40 

8 ,0" 

2.35 

8.12 

15*10 

8.5" 

2*40 

3.46 

15.80 

9.0" 

2*46 

3.92 

16.51 

9.5" 

2.53 

9.15 

17.22 

10 .0” 

Z63 

9.58 

17.91 

All lengths are 

overall, including 

1 " strip 



Size Part No. 

OS iCNOSSWBSG 

14 ICN143WBSG 
16 (GNieSWBSG 

15 1CN183WBSG 
20 ICN203WBSC 
22 1CN224WBSG 
24 ICN246WBSG 
2& ICN2S6WBSG 
40 ICN406WBSG 


Each 


Tube 

52x .39 = S202a 
30x .46 = $l3.aC 
.50 = 513.00 
23x .66 = 515.64 
21X .S5 = 517.SS 
19x .92 = 517.46 
17x1.09 = 515,96 
15x1.23 = 51645 
10x1.60 = 516.00 


on each end. Choose from colors; Bed, 
Blue, Black, Yellow, White, Green, 
Orange, and Violet. 


Selective Plating provides gold fn contact 
where it counts. 3-level wrap. Save by buy¬ 
ing sockets by the lube. AN gold available at 
’/?*/pin extra charge. 

* * ‘No Discount 


RIBBON CABLE 




Solid Col<H 

Color Coded ^ 

Size 

10 ft. 

100 ft. 

10 fl. 

IDO ft 

10 

2.90 

17,00 

4*00 

30.00 

14 

3.40 

23.80 

5.00 

42.00 

16 

3.70 

27.20 

5.60 

48,00 

20 

4.40 

34.00 

7.00 

60*00 

24 

5.00 

40.30 

8.00 

72.00 

26 

5,40 

44.20 

8.60 

76.00 

34 

6.80 

57.30 

11,00 

102*00 

40 

7,80 

68.00 

13.00 

120.00 

50 

9,50 

85.00 

16.00 

150*00 


SOCKETS 



Size 

Part No. 

Price 

10 

IDS10B 

$1*86 

20 

IDS20B 

2.75 

26 

IDS26B 

3*50 

34 

ID334B 

4.50 

' 40 

1DS40B 

5.40 

50 

) 

iDS50B 

6.50 

1 

*1" Spacing, Crimps onto cable with s 

! ordinary vise 1 mounts to header sold 

1 above* 





WIRE KITS 



Kit No. 1 - $9.95 


250 

3" 

100 

41 / 1 " 

200 

SVa" 

100 

5" 

100 

4" 

100 

6" 


Kit No. 2 - $24.95 


250 

ay?" 

250 

5" 

500 

3" 

100 

5V?" 

500 

ay?" 

100 

6 " 

500 

4" 

100 

6Va" 

250 

4y2" 

100 

7" 


Kit No. 3 - $34.95 


250 

2yz" 

500 

41 / 2 ” 

500 

3" 

500 

5" 

500 

3 V 2 " 

500 

BV?" 

500 

4” 

500 

6" 


Kit No, 4 - $59.95 


500 

2ya" 

1000 

41 / 2 ” 

1 1000 

3" 

1000 

5" 

1 1000 

3Yj” 

1000 

5V?" 

1 1000 

4 - 

1000 

6" 


ORDERING INFORMATION 

’repaid orders over $50 shipped prepaid via 
JPS. All others add $3.00 for handling, VISA, 
/IC, COD’S and open account orders will be 
harged freight. $15 minimum order. $100 
ninimum open account order. 




DISCOUNT SCHEDULE 


Order 

Amount 

Discount and the name of 


$15-99 

Net 

this magazine must be men¬ 


100 - 199 

less 10% 

tioned at time of order to get 


1 200 - 499 

less 15% 

discount. Discount applies 


1 500 - 999 

less 20% 

on all items except as noted, 


I 1000 up 

less 25% 

“No Discount,” 






















tOOpca 
1 85 
85 

1 15 

2 49 
2 79 
2,10 
2 45 
2.25 
225 
325 
3.75 


40&^247-4e52 


16K Memory 


4116 - 200 ns 


8/15.95 


ALL MERCHANDISE 100% GUARANTEED! 


LS SERIES 


74LS00 

74LS01 

74LSOa 

74LS03 

74LS04 

74LS09 

74LSO0 

74LS09 

74LS10 

71LS11 

74LSI 2 
74LS13 
74LS14 
74LStS 

25 

25 

25 

25 

25 

3S 

35 

25 

25 

.35 

35 

4S 

1 00 

35 

74LST64 

74LS155 

74LSt6a 

74LS1fi8 

74LS1S9 

74LS170 

74LS173 

74LS174 

74LS176 

74LS101 

74LS169 

74LS1M 

74LS19f 

74LSI 92 
74LS193 

.95 

.95 

2M 

1.75 

1.75 
US 

.90 

.95 

.95 

2.15 

8.98 

1.00 

1.00 

.66 

74LS20 

25 


JW 

74LS21 

35 

74LS194 

1J» 

74LS72 

25 

74LSig5 

JS5 

74LS2fi 

35 

74LS196 

.AS 

74LS27 

35 

74LS197 

AS 

74LS29 

35 

74LS221 

1.20 

74LS30 

25 

74LS240 

J9 

74LS32 

35 

74LS241 

.09 

74LS90 

55 

74LE242 

1.95 

74LS37 

55 

74LS243 

1.65 

74LS3B 

.35 

74LS244 


74LS40 

25 

74LS245 

1J0 

74LS42 

.65 

74LS247 

.76 

74LS47 

.75 

7419240 

1.25 

74LS48 

.75 

74LS240 

.99 

74L$49 

76 

74LS2St 

1.30 

74LS51 

.25 

74LS253 

AS 

74LS54 

35 

74LS257 

35 

74LS55 

35 

74LS258 

.95 

74LS63 

1 25 

74LS259 

2.A5 

74LS73 

40 

74LS260 

.65 

74LS74 

.45 

74LE2e6 

.55 

74LS7S 

50 

74LS273 

1.05 

74LS7fl 

40 

74L5275 

3.35 

74LS78 

50 

74LS279 

.AS 

74L&e3 

75 

74LS2eO 

1.96 

74LS86 

1.T5 

74LS283 

IjOO 

74LS8B 

40 

74LS290 

1.25 

74L$9CI 

.55 

74LS293 

1.AS 

74U91 

69 

T4LS295 

IjOS 

74LS32 

,70 

74 IS298 

1.26 

74LS93 

55 

74LS324 

i.zs 

74LS05 

.85 

74LS352 

1.55 

74LS09 

95 

74LS353 

1.55 

74LS107 

40 

74LS363 

1.3A 

74L$103 

40 

7415304 

1.95 

74LS112 

,45 

74LS386 

.95 

74LS113 

.45 

7413366 

.95 

74LS114 

SO 

74LS367 

.70 

74LS122 

.45 

74LS36e 

.70 

74LS123 

.95 

74LS373 

.99 

74LS124 

2 99 

74LS374 

U5 

74LS125 

95 

74LS377 

1.45 

74LS136 

65 

74LS376 

1.1S 

74L$132 

75 

74LS379 

1.35 

74LS136 

55 

74LS395 

1.90 

74LS137 

99 

74L53S5 

.95 

74LS13e 

75 

74LS390 

1.90 

74LSI 30 

75 

741S393 

1.00 

74LS145 

1 20 

74LS395 

1.65 

74LSI47 

2 49 

7413399 

1.70 

74LST49 

1.35 

741S447 

.37 

74LStSl 

75 

74LS490 

1.95 

74LSTS3 

75 

741.S560 

1.50 

74LS194 

2 35 

74iS669 

1.69 

74 LSI95 

1 IS 

74LS670 

2.20 

74L5I55 

95 

74LS674 

9,65 

74LS1S7 

.75 

74LS6e2 

3.20 

74LS15S 

.75 

7413663 

2.30 

74LStBCi 

.90 

74LSe64 

2.40 

74LSiei 

,95 

74LS6S5 

2,40 

7415192 

.95 

74LSG96 

2,40 

74LSie3 

.95 

74LS689 

2.40 


LINEAR 


LM30tV 

34 

LM741V 29 

LM30ev 

.96 

LM747 79 

LM309K 

1 49 

LM746V .59 

LM311 

64 

LM1310 2.90 

LM317T 

1.05 

MC133DV ^ 99 

LM317K 

3.95 

N1C135(V 129 

LM316 

T49 

MCI 359 1 79 

LM323K 

4 95 

LM1414 169 

LM324 

59 

LM 1459V 60 

LM337K 

3 95 

LM14aB 99 

LM339 

.99 

LM1480 99 

LM377 

2 2S 

LMlOOO 2 99 

LM30O 

1 2S 

LM1BB9 2.49 

LM396V 

1 50 

LM3900 .59 

LM5SSV 

39 

LM390SV .06 

LMSSe 

.69 

LM3914 3 95 

LMSeS 

09 

LM3915 3 95 

LM566V 

1.49 

LM3915 3 05 

LM667V 

T 29 

75451V 39 

LM723 

49 

75452V 39 

LM733 

96 

75453V 30 

T=^0-220 

v=e PIN k:=to^3 


' 8200 

0202 

45.00 

9205 

3.50 

62t2 

1.05 

6214 

3.66 

6216 

1JI0 

6224 

2.50 

ez26 

1J0 

8229 

4JB0 

8237 

18J6 

8236 

4.65 

8243 

4.45 

0250 

14J5 

0251 

5.40 

6253 

g.as 

6253-S 

9.A5 

6255 

A,15 

6255-5 

5.25 

6257 

A.7S 

6269 

0.80 

8272 

38.85 

8275 

29.BS 

S279 

10.50 

9276 6 

10.50 

9282 

8.65 

9293 

AJIS 

9294 

5.70 

9298 

0.65 

0207 

8.50 

6206 

25.00 

0289 

_ 

48.95 

_^ 


6800 

6600 

5,70 

6602 

11.85 

6809 

37.95 

8810 

4.60 

6920 

4.95 

8821 

L45 

6020 

9.85 

6034 

16.95 

8840 

14,95 

8943 

42-95 

6644 

44.95 

664S 

28.95 

6647 

15.95 

8650 

3.50 

6852 

5.75 

8880 

10.95 

6862 

11.96 

6371 

ZAwOA 

6075 

5.05 

6060 

L _ 

1.75 


r MPU'S"! 


1702 

2709 

2758 

TMS2516 

2716 

2716 1 

TMS2715 

TMS2532 

2732 


2101 
2102 1 
21L02-1 
2111 
2112 
2114 
2114L 2 
2n4L 3 
2n4L-4 
TM 54044^4 
TMS4044-3 
TMM2016 
HM61ie 


4027 
4116150 
4115 200 
4116-300 
4164 


6035 

6036 

dddOA 

S096 
6066 
6165 
6156 
SI 65 


16.95 
19 95 

3 95 

1Z 96 

99.95 
39 95 

11.95 
11.95 
29 95 


91652 39 95 

0741 39 95 


Z80 


290 

2S0A 

zeoB 

zeo pio 

Z&OA^PIO 

260-CTC 

Z90A CTC 

Z 90-DART 

ZeOA-OAHT 

zeo-DMA 

26OA.0MA 

Z60 SlD/0 

280A. 9(0/0 

ZflO^SIO/1 

Z90A-SIO/1 

zeo-sto/2 

2eOASlO/2 

Z80-910/9 

ZeOASIO/9 


9.95 

6.EK) 

16.86 

6.50 

6.95 

5.95 
B.6S 

15.25 

16,75 

17.50 

27.50 

23.95 

26.96 

23.95 
15.00 

23.95 

26.95 
17J6 
22^5 , 


T*V. 
CIRCUITS! 


258 X 4 

(460x15} 

1024 X 1 

(450ns) 

1024 X 1 

(460nsHLP) 

25$ X 4 

(45Dns} 

256 X 4 

(460ns| 

1024 X 4 

(460ns| 

1024 X 4 

(200nsHlP) 

1024 X 4 

(aOOnsHLP) 

1024 X 4 

{450nsHLP) 

4096 X 1 

(460ns) 

4096 M 1 

(300r3) 

2048 X 8 

(ZOOnsj 

204B X 8 

(200ns) 


CALL US TOR VOLUME QUOTES 

JDR MICRODEVICES, INC IS PROUD TO 
ANNOUNCE THE OPENING OF OUR 
NEW RETAIL SHOWROOM 

BAY AREA RESIDENTS 
STOP BY 1224 BASCOM AVE, 


MISC. 


6726 

1 89 

3242 

TJK 

eT2B 

2 49 

AY6,1D13 

5.95 

6T95 

99 

TR160Z 

4.95 

9798 

99 

lMe4C2 

7.9& 

9T97 

99 

1771 

24.95 

8796 

99 

1791 

38 95 

UOfl 

99 

1793 

49.95 

1409 

99 

UPPT65 

39 9S 

0M8131 

2.85 

3272 

39 85 

14411 

0 05 

74C923 

6.95 


TRANSISTORS 


PN2222 10/100 

2N3S04 TO/tOO 

2N3905 10/1.00 

2N3065 79 

mi 48 
IN4004 


MCI33D 
MC1380 
MCI 958 
LM390 
LMZeO 
LM565 
LM 741 
LM1910 

LMieoo 

LM 1699 


EPROMS 

256 X 8 {lus} 

1024 X 8 S-»60ns) 

1024 X 8 {460nsH5v) 

2048 X 8 (460naM5v) 

2048 X 8 j450nsX5v) 
2048 X a i350nsH5v) 
2048 X 8 (450ns| 

4096 X 8 {4S0n3K&v) 

4036 A 8 {4S0rsKSv) 

STATIC RAMS 


6502 


6502 

A95 

06P2A 

12.95 

8504 

AJS 

6505 

e.es 

6520 

4,35 

6522 

9.95 

8532 

14.95 

5551 

11.06 


4.50 

3.50 
B3B 
8.9S 
B.00 

11 35 
8 95 
17 35 
15 35 


1 95 
89 
1 29 
299 
2,33 
8/17 95 
8/22 96 
a/18.95 
8/18 95 
3.43 
399 
CALL 
CALI 

DYNAMIC RAMS 

4096 X 1 {250ns) 2 60 

18.384 X 1 (ISOns) 8/18.95 

16.384 X 1 taOOns) 8/15.95 

16,384 X 1 (300ns) 8/14.95 

85.536 X 1 (200ns| CALL 

lP=LOW POWER 


lOOpes 
2 00 
1.95 
1^0 
1,75 


100/9 90 
1 OO/B.90 
100/9.99 
10/6 09 
26/1-00 
10/1 00 


We will beat 
any com¬ 
petitors 
prices 


CALL JOR BEFORE YOU BUY! 

WE WIU. BEAT ANY COMPETITORS PRICES. 

800 - 538-5000 

800 - 662-6233 


[CALIFORNIA RESIDENTS) 


DIP SWITCHES 

4 posILIon 85 

5 posilion 90 

6 poailion 90 

7 poailion 95 

0 posit Ion 95 

CONNECTORS 


RS232 MALE 
HS232 FEMALE 
RS232HOOD 
S-100 ST 
S-iOO WW 


3.25 
3.75 

1.25 
3.95 
4 95 


VOLTAGE REG'S 


70067 

69 

7905T 

.99 

79QflT 

99 

7917T 

99 

78127 

89 

7815T 

110 

761ST 

99 

7924T 

1 19 

76247 

99 



7B06K 

1.39 

790SK 

1 49 

7012K 

1.39 

7912K 

1 4S 

7016K 

1 39 

79L05 

78 

7&L06 

69 

70L12 

79 

78U2 

69 

79 LI A 

79 

78Lt5 

69 

LM317K 

3.95 

LM309K 

1 49 

LM323K 

4.8S 

LM317T 

1 9S 

LM3371L 

399 


T=rrO-220 K=^TO'3 L^O-92 


LEDS 

Jumbo Red 10/1.00 
J u mbo Q reep 6/1.00 
Jumbo VfiHow 6/1.00 
5087-7760 .43'CC 73 
MAN74.3'CC .95 
MAN72 3'CA .99 


1C 

SOCKETS 


0 pin ST 
14 pm Si 
16 pin ST 
16 pin ST 
20 pin ST 
22 pin ST 
24 pin ST 
20 pin ST 
40 pin ST 

ST^SOLOERTAIL 

a pin WW ,59 

14 pm WW 09 

16 pin WW .63 

10 pin WW ,93 

20pinWW 1.03 
22pmWW 1.39 
24pmWW 1.49 
28pinWW 1.69 
40pinWW t.93 
WW = W18EWRAP 


1-100 iDOpcs 

.13 

.11 

.15 

.12 

.17 

,13 

^0 

.ie 

.29 

.2? 

30 

.27 

.30 

.27 

40 

.32 

49 

.39 


1.28 

1,35 

1.49 

1.00 




JDR MICRODEVICES, IN^ 

1224 So. Bascom Ave. 

San Jose, CA 93128 

800-538-5000 • 800-662-6233 (Calif.) 


TERMS For shipping include ^2 00 lor UPS Ground. S3 00 lof 
UPS Blue Label Air $1000 minimum order Bay Area Resi- 
denis add 6Vj% sales lax California Residenis add 6% sales 
lax We reserve the rtgUl to limit quantities and subshtule 
manufacturer Prices subjeol lo change without notice 
Send SASE lor complete list 


548 BYTE November 1981 


Circle 213 on inquiry card. 







2716 


EPROMS 450NS (5V) 


8/5.00 


ALL MERCHANDISE 100% GUARANTEED! 


CALL US FOR VOLUME QUOTES 


CMOS 


74COO 

.35 

740374 

2.75 

4019 

45 

4098 

2.49 

74C02 

.35 

740901 

.SO 

4020 

95 

4099 

1 95 

74C04 

.35 

74C9D2 

.05 

4021 

95 

14409 

8.95 

74CQ8 

.35 

740903 

,05 

4022 

1,15 

14410 

8.95 

74C10 

35 

740905 

10.95 

4023 

.35 

14411 

9.95 

74C14 

1 50 

740906 

.95 

4024 

.75 

14412 

12.95 

74C20 

35 

740907 

1.00 

4025 

.35 

14419 

2.95 

74C30 

.35 

740906 

2.00 

4026 

1.65 

4502 

.95 

74C32 

.50 

74C909 

2.75 

4027 

65 

4503 

.65 

74C42 

1.75 

740910 

995 

4028 

00 

4508 

1,95 

74C4S 

2.10 

740911 

10.00 

4029 

95 

4510 

95 

74C73 

65 

74C912 

10.00 

4030 

.45 

4511 

95 

74C74 

05 

740914 

1.95 

4034 

2.95 

4512 

95 

74C76 

00 

740915 

2-00 

4035 

.85 

4514 

1.2S 

74C83 

1.95 

740910 

2.75 

4040 

.95 

4515 

225 

74005 

1 95 

740920 

17.95 

4041 

1.25 

4516 

1.55 

74006 

.95 

740921 

15.95 

4042 

.75 

4518 

T.25 

74009 

4 50 

740922 

5 95 

4043 

.05 

4519 

1.25 

74C]90 

1.75 

740923 

595 

4044 

,65 

4520 

1.25 

74C93 

1.75 

740925 

0.75 

4046 

95 

4522 

1.25 

74C95 

1.75 

740926 

7,95 

4047 

95 

4526 

1.25 

740107 

1.00 

740927 

7 95 

4049 

.55 

4527 

1.95 

74GT50 

S.75 

740926 

7.95 

4050 

.55 

4520 

1.26 

74C151 

2.25 

740929 

19.95 

4051 

.95 

4531 

,95 

74C1S4 

3 25 

740930 

19.95 

4053 

.95 

4532 

1 95 

74C157 

1.75 

4000 

.35 

4060 

1.45 

4538 

1 90 

740160 

2.00 

4001 

.35 

4066 

.75 

4539 

1 95 

74C161 

200 

4002 

.25 

4060 

,40 

4543 

2.70 

740162 

2.00 

4006 

.95 

4069 

.35 

4555 

.95 

740163 

2.00 

4007 

.29 

4070 

35 

4556 

.95 

740164 

2.00 

4000 

.95 

4071 

.30 

4581 

1.35 

74C165 

2.00 

4009 

.45 

4072 

.30 

4582 

1,95 

740173 

2.00 

4010 

45 

4073 

.30 

45B4 

95 

740174 

2 25 

4011 

35 

4075 

30 

4585 

,95 

74C17S 

225 

4012 

.25 

4075 

95 

4702 

12.95 

740192 

2 25 

4013 

.45 

4076 

30 

4724 

1.50 

740193 

2.25 

4014 

95 

4001 

,30 

00007 

,95 

740195 

2.25 

4015 

95 

4082 

.30 

60095 

.85 

740200 

5.75 

40T6 

,45 

4085 

.95 

80G96 

95 

740221 

2.25 

4017 

1,15 

4006 

95 

0OC97 

-95 

740373 

275 

4010 

95 

4093 

.95 

0OC9B 

1-20 


7400 SERIES 


NEED FAST PARTS? 

DYNAMIC RAMS 


74S00 SERIES 


74SOO 

.44 

74S74 

.69 

74S163 

3.75 

743258 

1.49 

74S02 

.48 

74S05 

239 

74S168 

4.85 

743260 

1.83 

74S03 

.40 

74S06 

1.44 

74S169 

5.44 

743274 

19.95 

74&D4 

79 

74S112 

1.59 

74S174 

1.09 

743275 

19.95 

74305 

79 

74S113 

198 

74S17S 

1.09 

743200 

2.90 

74300 

.48 

743114 

1.50 

743181 

4.47 

743287 

4 75 

74309 

.30 

74S124 

2.77 

74$102 

2.95 

743280 

4 45 

74S10 

69 

74S132 

1.24 

743108 

3.95 

743209 

6.96 

74S11 

68 

74S133 

,98 

743189 

14.95 

743301 

6.95 

74S10 

70 

74S134 

.69 

743194 

2.95 

74S373 

3.45 

74S20 

80 

74S135 

148 

743195 

1.89 

743374 

3.45 

74S22 

,98 

745136 

1.08 

743190 

4.90 

743381 

7.95 

74S30 

.48 

74S139 

1.25 

74S19? 

4.25 

74S387 

575 

74S32 

.98 

74S140 

1.45 

74S201 

14.95 

74S412 

2 96 

74337 

1.07 

743151 

1.19 

743225 

B9S 

743471 

9.95 

74S30 

1.60 

743103 

i.tg 

74S240 

3.9B 

743472 

16.65 

74S40 

.44 

743157 

1,19 

743241 

375 

743474 

17.65 

74S5T 

78 

743158 

1.40 

743251 

190 

743462 

15.60 

74S64 

79 

74S161 

2 85 

743253 

7.40 

743570 

7.60 

74S65 

1 25 

745182 

3.70 

T4S257 

139 

743571 

7.80 



PROMS 



743^88 

(82S23) 

OC 

32 xB 

3,96 

74S287 

(82S129) 

TS 

256 X 4 

4,75 

74S288 

(82S123) 

TS 

32x8 

4.45 

743387 

{82S126) 

OC 

256 x4 

5,75 

74S471 


TS 

256 x0 

9,95 

74S472 

(82S147) 

TS 

512 X 3 

16.86 

74S474 

{B2S141) 

TS 

512x8 

17,85 

74SS70 

(825130) 

OC 

512x4 

7,80 

74S571 

(828131) 

TS 

512 X 4 

7*80 


7400 

.19 

74120 

55 

7401 

19 

74132 

-40 

7402 

.19 

74136 

.50 

7403 

19 

74141 

.65 

7404 

.19 

74142 

2.95 

7405 

.22 

74143 

2.90 

7406 

^2 

74144 

2.90 

7407 

.22 

74145 

60 

7408 

.24 

74147 

1.75 

7409 

,19 

74140 

1 20 

7410 

.19 

74100 

1 35 

74 tl 

25 

74151 

,65 

7412 

30 

74152 

65 

7413 

35 

74153 

.55 

7414 

50 

74154 

1 40 

7416 

20 

74155 

.75 

7417 

25 

74156 

05 

7420 

19 

74107 

55 

7421 

35 

74159 

1.65 

7422 

.29 

74160 

85 

7423 

,29 

74161 

70 

7425 

.29 

74162 

.85 

7426 

.29 

74163 

.05 

7427 

.29 

74164 

.05 

7420 

,45 

74165 

.05 

7430 

19 

74166 

100 

7432 

.23 

74107 

1,95 

7433 

.45 

74170 

1.65 

7437 

29 

74172 

5,95 

7438 

.29 

74173 

.75 

7440 

19 

74174 

.89 

7442 

.49 

74175 

89 

7443 

.65 

74176 

.89 

7444 

69 

74177 

.75 

7445 

69 

74178 

1.15 

7440 

59 

74179 

1 75 

7447 

.69 

74180 

.75 

7440 

69 

741BI 

2.25 

7450 

19 

74102 

75 

7451 

.23 

74104 

2.00 

7453 

.23 

74105 

2.00 

7454 

.23 

74188 

18.50 

7460 

23 

74190 

1.15 

7464 

.39 

74191 

1.15 

7465 

.39 

74192 

79 

7470 

.35 

74193 

79 

7472 

29 

74194 

85 

7473 

.34 

74190 

.85 

7474 

.35 

74196 

.79 

7475 

.49 

74197 

.75 

7476 

.35 

74198 

1.35 

74B0 

.59 

74199 

1.35 

7401 

1 10 

74221 

1 35 

7482 

,95 

74246 

1,35 

7403 

50 

74247 

1,25 

7484 

SO 

74240 

185 

74&5 

.65 

74249 

1,95 

7486 

35 

74251 

.75 

7409 

4.95 

74259 

2,25 

7490 

.35 

74265 

135 

7491 

.40 

74273 

1.95 

7492 

.50 

74270 

1.25 

7493 

49 

74279 

.70 

7494 

,65 

74281 

200 

7495 

.55 

74284 

3.75 

7496 

.70 

74265 

3 75 

7497 

2.70 

74230 

95 

74100 

1.00 

74293 

.75 

74107 

.30 

74298 

85 

74109 

.45 

74351 

2*25 

74110 

.45 

74365 

65 

74111 

55 

74366 

.80 

74116 

155 

74367 

60 

74120 

1.20 

74160 

.65 

74121 

.29 

74376 

2 20 

74122 

.45 

74390 

175 

74123 

.55 

74393 

1.35 

74125 

45 

74420 

3.15 

74126 

.45 

74426 

85 



74490 

2.55 


4116 

150NS 

16Kx 1 

8/18-95 

4116 

120NS 

16Kx 1 

8/29.95 


STATIC 

RAMS 


2147 

55NS 

4Kx 1 

9*95 

6116 

150NS 

2 Kx 8 

CALL 

6116 

120NS 

2 Kx 8 

CALL 


EPROMS 


2716-1 

350 NS 

2 Kx 8 

12.95 

2732A 

250NS 

4Kx8 

25,95 

2732A’2 

200NS 

4K X 8 

32.95 


MPU 

’s 


Z-808 

CPU 

6 mHz 

18.95 

Z-80B 

CTC 

6 mH 2 

17.95 

Z-80B 

pro 

6 mHz 

17.95 

68B00 

CPU 

2mHz 

10.95 

68B21 

PIA 

2mHz 

12*95 

68B50 

ACIA 

2m Hz 

12*95 

8085A-2 

CPU 

5m Hz 

16.95 


APPLE OWNERS 

EXPAND YOUR 48K COMPUTER TO 64K 
SUPER RAM • II 

^ PLUG IM SLOT H 

• GOLDPLATED CONTACTS 

- tKGLUDES 5 JUMPER ORTIOMS 

• (NCLU DES & R AM ■ ROM OPTIONS 

- ENJOY THE BEST OF BOTH WORLDS j 

« 16K RAM iRaNDOM ACCESS MFMORYf . 

- THI'B IS SOPHISTICATED FIRMWARE 

* E KPAN DS you R A8K APPLE TO E4K 
0^ PROGRAMMABLE MEMORY 

- ELIMINATES THE NEED FOR APPLESOFT* OR INTEGER BASIC ROM 
CARD 

- ALLOW YOU TO RUN APPLE'S NEW FORTRAN RACl^ACE. ALSO 
PASCAL AND PILOT 

■ KEYBOARD CONTROL SELECTION OF RAM OR M OTHER BOARD 
ROM language 

* INCLUDES INSTALLATION INSTRUCTIONS AND APPLICATIONS 
NOTES 

* THE SOFTWARE DEVELOPED BY VARIOUS VENDORS FOR YOUR 
£&4K) SHOULD NOW WORK AS THEY ADVERTISED 

• THE MOST versatile RAM EXPANSION ON THE MARKET TODAY 

UNIQUE 1 YEAR WARRANTEE! *168*00 




APPLE FAN 




-TOOIVT" 

• TAN COLOR 

• SAVE DOWN TIME 

• LONG LIFE MOTOR 

- LOW NOISE IS A MUST 

• SAVE RE PAIR CHARGES 

- I-NCREASES RELlAeiLlTY 
< CUPS ON-NO HOLES OR SCREWS 

- MINIMUM OUlETNESS IS DUE TO THE DRAW EFFECT OF AlH 
THROUGH YOUR COMPUTER AND A SPECIAL FAN AND MOTOR 
DESIGN 

- THOSE EXTRA PLUG IN CARDS CAN CAUSE EXTRA HEAT 
HOW TO HOOK IT UP 

1 Clip it on yoiif APPLE 

2 . Unplug your 1Z0V table lypij won't need It) 

3. Plug snqri i^O-V cattle irowi Super Fan II td the OacK ol your cornpulsi' 
A. Plug Ihe Supply cafile tnom Super Fan 11 Eo your 120V power Source 

S. Turn on IEh! rocker switcn and a duiil-ln red ready llflltt comea on 
S You are all sel 'COOL IV' 

UNIQUE 1 YEAH WARRANTEE! $69.00 

-APPLE IS A TRADEMARK OF APPLE COMPUTER iNC 


JDR MICRODEVICES, INC, 

. 1224 So. Bascom Ave, 

San Jose, CA 95128 
aoo sse-sooo * 800-662 6233 (Calit.J 
^ 4062474652 


TERMS For shipping indudB $2 00 lor UPS Ground. $3.00 for 
UPS Blue Label Air $10 00 miriimum order Bay Area Resi¬ 
dents add SVj % sales tax Cali Forma Residents add 6% sales 
tan We reserve Ibe rifhl Eo limil quaniities and subsiRuti 
manulacturer Prices eubjecl to ohange without notice 
Send SASE !or complete list 


Circle 213 on Inquiry card. 


BYTE November 549 











SUNNY LOW LOW COST 

POWER SUPPLIES 

FOR S-100, FLOPPY DISKS. 


KIT 1, 2 & 3 For s- 100 R3 For Three 8" or 

5V4* Disk Drives 

S-100 POWER SUPPLY KITS (OPEN FRAME WITH BASE PLATE, 3 HRS. ASSY. TIME) 

ITRM USED FOR @ Vdc @ - 9 Vdc @ t 16 VeJc @ - 16 Vdc @ i- 26 Vdc SIZE W x 0 x H 


S3 2 in 1 Unit for S-100 and 
two 8' or SV*" Disk Drives It tits 
most Disk System Mainframes 

PRICE 


Krr 1 

15 CARDS SOURCE 

15A 


25A 

25A 


12 ' X 5" X 41^" 

52.95 

KIT 2 

SYSTEM SOURCE 

25A 


3A 

3A 


ir X 5 ' X AT^ " 

59,95 

KIT 3 

DISK SYSTEM 

15A 

"lA 

2A 

2A 

4A 

14 X 6 X Ah" 

67.95 


DISK DRIVE POWER SUPPLY “R3” REGULATED, OPEN FRAME. ASSY. & TESTED .67J5 

SPECS * 5V @ 5A OVP, 5V @ 1A + 24V@ 5A, SHORTS PROTECT 2 SIZES AVAIL. 1 ) 9 (W) x ' fD) x 43^' tH), 2) 9' (W) x 4^a" tD) x 5^// tH) 

OPTION 1 ) REPLACE 24V BY + 12V. 2 ) FOR SIZE t ONLY ADD i 12V @ 1A AT AN ADDITIONAL S12 00 

JDEAL FOR THREE B' or Sv^ FLOPPY DISK DRIVES. SUCH AS SHUGART 801/851 SIEMANS FDD tCX)-a/200-S OR 100-5 ETC 

DISK SYSTEM PWR SUPPLY “S3” OPEN FRAME. ASSY. & TESTED. COMPACT SIZE; 10 (W) k 6' (D) =< 5 (H) 92.95 

REGULATED OUTPUTS FOR DISK DRIVES -SV @ 4A 5V (» lA. »24V @ 4A (OR + 12V @ 4A) SHORTS PROTECT 
UNREGULATED OUTPUTS FOR S- 100 18 V @ 14A. i 16V @ 3A ( OPTION ADO OVP FOR .5V. ADD SSpO l 
A COMPLETE UNIT FOR DISK SYSTEM WITH THE MAINFRAME CONTAINING 12 SLOTS & W 0 Or 5V* DISK DRIVES 

POWER TRANSFORMERS (with mounting brackets) 

V X D X H PRICE 

SHIPPING For each power supply $5 50 in 
Calif.. S7,S0 in other states, $14.00 in Canada. 
For each Transformer $5.00 m all States, 
$10.00 in Canada Calif Residents add 6% 
Sales Tax. 


ITEM 

PRIMARY 

SECONDARY #1 

SECONDARY #2 

SECONDARY #3 

SIZE W X D X H 

PRICE 

Tl 

■>■2 

T3 

Ts 

110/120 

110/120 

110/120 

110/120 

110/120 

2x0 Vac, 15A 

2 X 0 Vac, 25A 
2x0 Vac. 15A 
2x0 Vac. 6A 

2 X 0 Vac, 6A 

28 Vac. CT. 2.5A 
26 Vac. CT. 3.5A 
26 Vac, CT, 2.5A 
2B Vac. CT. 1.5A 
28 Vac, CT, 2A 

40 Vac, CT, 2A 
48 Vac, CT, 3A 

X 3%'" X 3Vfi ■ 

3^*' X X SVe" 

3^4” X 4%'* X 

X X SVa" 

3 ' X 3 ’ X 2V2 ‘ 

2L95 

27.95 

29.95 

22.95 

14.95 


I VISA 


MAILING ADDRESS: 

P.O. BOX 4296 
TORRANCE. CA 90510 

TELEX: S30-S010 

ANSWER BACK FOR TELEX SUNVOO TRUC 


SUNNY INTERNATIONAL 
{TRANSFORMERS MANUFACTURER) 
(213) 328-2425 MON-SAT 9-6 


SHIPPING ADDRESS; 

22129'/? S. VERMONT AVE 
TORRANCE. CA 90502 


3 ALTERNATIVE INTERFACES 
FORTHETRS-80 



Featurea in MayUune 30 BYTE 
• RS-232-C port (50^19.2K baud) 
software/hardware selectable 


•Centronrcs printer port 8-bit 
•connects to keyboard or E. I. 
•chain up to t6 units 
■use with E.!. for 2nd printer 
•includes terminal software 
•only $179.95 complete 


ALL INTERFACES ARE RADIO SHACK 
HARDWARE AND SOFTWARE COM 
PATIBLE AND CARRY A 60 DAY 
WARRANTEE INCLUDING PARTS AND 
LABOR. ALL UNITS INCLUDE USERS 
MANUAL, POWER SUPPLY S, AUXILIARY 
TRSBUS CONNECTOR FOR FUTURE 
EXPANSION 


DISK-80. 



Featured m March 81 BYTE 

• disk controller(4 drives) 

• hardware data separator 

• includes I6K of RAM 
provision for additional 16K 

• buffered TRS-bus connector 

• real-time clock 

• printer port (optional) 

ASSEMBLED & TESTED 


with 16Kof RAM_$329.95 

Centronics Printer 

Port add . ..$ 50.00 

with 32K RAM add.. . $ 50.00 

DISK‘80 pc board.$ 48.00 

Printer/Power Supply 
pc board.$ 16,00 


Complete Kit with 16K 
RAM and Printer Port . S275.00 

Dealer inquiries invited. 

Rf1 IL, Ir+rtrmirii ul lilnd* Lorp 


CHATTERBOX, 



Featured in Aug 80 BYTE 
•300 baud originate modem 
•Centronics printer port 8-bit 
• RS-232-C port (50-19.2K baud) 
•connects to keyboard or E. I. 
•received data automatically 
routed to printer ports 
•includes terminal software 
•only $279.95 complete 


Call 1-800-645*3479, in N.Y. 1-516-374-6793 
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Circle 475 on inquiry card. 





































hHnu’vE GanE 

TDD FAR! 


Go Back to Page 64 
and 

SAVE 

UP TO 10%' 

on any prepaid U.S. Mail or 
retail store order 
OVER $100.00 

From our 60 Page Color Detachable 

FALL 1981 
ENGINEERING 
SELECTION GUIDE 


Just attach this coupon to the face of your order form 


Valid on Prepaid U.S* Mail Orders Received Before 
December 15, 1981 

or Present This Coupon at Our Retail Store Before 
December 15, 1981 


□ $100-$149.99.Deduct $10.00 


r / □ $150-$199.99.....Deduct $15.00 

1 □ $200 - $299.99.Deduct $20.00 

PRIORITYOOff^ELECTRONICS ^ $300 - $399.99 ......... Deduct $30.00 

9161 PEERING AVE.,CHATSW0RTH.CA91311 □ $400 - $499.99 ......... Deduct $40.00 

___ J □ $500 & UP. Deduct $ 10% 


*Sorry, Discount Coupon Not Valid on Shipping Charges, Phone 
or Foreign orders 


DISCOUNT 

COUPON 


from our FALL 1981 
ENGINEERING 
SELECTION GUIDE 

\/ Appropriate Box 
























A-D & D A CONVERTER 


Z80 MICROCOMPUTER 


6522 APPLE II INTERFACE 



JBE one channel A-D & D-A Converter 
can be usecf with any system having 
parallel ports • Interfaces wllti JBE 
Parallel I/O Card • D-A conversion 
time — 5 • A-D conversion time — 

20 ^ • Uses JBE 5V power supply 

• Parallel inputs & outputs include 8 
data bits, strobe lines & latches 

• Analog inputs & outputs are medium 
impedance 0 to 5 volt range. 

79-287 ASSM. $79.95 

Bare Board $39.95 Kit $59 J5 


6502 MICROCOMPUTER 



JBE's 4Vax3V4 dedicated controller 
features: • 1024 bytes RAM (two2114s) 
• 2048 bytes EPROM (2716) ■ Uses one 
6522 VIA (comp, doc* fncL) * Interfaces 
with JBE SolicTstate Switches & A-D & 
D-A Converter - Uses JBE 5V power 
supply -2716 EPROM available 
separately (2716 can be programmed 
with an Apple II & JBE EPROM Pro¬ 
grammer & Parallel Interface) • 50 pin 
connector included in kit & assm. 
80-153 ASSM, $110.95 

Bare Board S49.95 Kit$ B9.95 


Your computer can control power to 
your printer, lights, stereo & any 
120VAC appliances up to 720 watts (6 
amps at 120VAC). Input 3 to 15VOC 
• 2-14MA TTL compatible * Isolation 
— 1600V • Non zero crossing • Comes 
In 1 or 4 channel version. 

79-282-1 ASSM. $13.95 

Bare Board $6.95 Kit $10.95 

79-282-4 ASSM. $49.95 

Bare Board $24.95 Kit $39.95 


APPLE II DISPLAY BOARD 






JBE'S 4-1/8"x3-1/4" single board 
dedicated computer is designed for 
control functions. It features: • A Z80 
Microprocessor software compatible 
with the ZaO, 8060 & 8085 

Microprocessors * Uses a 280 FlO chip 
for I/O which has 2 Independent 8 bit 
bidirectional perlphafal interface ports 
with handshake & data transfer control 
• Uses one 2716 EPROM (2K) i two 2114 
HAM memories (IK) • Single 5V power 
supply at 300MA req. • Clock frequency 
is 2MHz, RC controlled • Board comes 
with complete doc. • 50 pin connector is 
included • 2716 EPROM available 
separately. 

80-280 ASSM. $129.95 

Bare Board $49.95 Ktt $119.95 


PRINTER INTERFACE 



SOLID STATE SWITCH 


WmK. 


[iltlfflnitnifilP 

JBE Parallel Printer interface intarfaces your 
Apple II* to Centronics* compatible 
printers. This 3" x 4" board features: on board 
ROM compatible with Integer Basic, 
Applesoft® and Pascal® • Has one 0 bit 
parallel latched output port with selectable 
positive or negative strob e an d one bit Input 
selectable for Ready or Ready * Cable and 
Connectors available separately. 

80-297 ASSM. $79 J5 

Kit $69.95 

4 ft. Std. Dip Jumpers 16 pin $ 4.25 
Champ Connector $ 9.96 


POWER SUPPLIES 


• Use wall transformers for safety 

• Protected against short circuit and 
thermal breakdown. 

5 VOLT POWER SUPPLY 
Rated at 5V 500MA * Operates JBE A-D 
& D-A Converter, Z80 & 6502 Microcom¬ 
puters, 8065 & 0068 Microcomputers. 
80-160 ASSM. $20.95 

Bare Board $6.95 Kit $16.95 

±12 VOLT POWER SUPPLY 
Rated at ± 12V120MA • Can be used as 
a single 24V power supply • Ideally 
suited to OP-AMP experiments. 

8(M61 ASSM. $22.95 

Bare Board $8.95 Kit $19.95 


80-144 

Bare Board $25.95 


ASSM. $49.95 
Kit $42.95 


• Has run-stop, single 
step switch • Has 16 
address LEDs, 8 data 
LEDs & 1 RDY LED 

• All lines are buf¬ 
fered. 


fCS 


6502 $9.95 

6522 $9.95 

Z80CPU $9.95 
Z80 PIO $9.95 

2716 $14.95 

2716 Programmed 



"iffifflmni 

• Interfaces printers, synthesizers, 
keyboards, JBE A-0 & D-A Converter & 
Solid State Switches ■ Has handshak¬ 
ing logic, two 6522 VIAs & a 74LS05 for 
timing • Inputs & outputs are TTL 
compatible. 

79-295 ASSM. $69.95 

Bare Board $39.95 Kit $59.95 


2716 EPROM PROGRAMMER 



JBE 2716 EPROM Pro¬ 
grammer was designed 
to program 5V 2716 
EPROMS • It can also 
read 2716s. It interfaces 
to the Apple II using 
JBE Parallel I/O Oard & 
four ribbon cable con¬ 
nectors • An LED Indicates when 
power Is being applied to the EPROM 
• A textool zero Insertion force socket 
is used for the EPROM • Comes with 
complete doc. for writing and reading 
in the Apple II or Apple II-h • Cables 
available separately. 

80-244 ASSM. $49.95 

Bare Board $24.95 Kit $39.95 

2 Ft. Ribbon Cable _ S 4.25 

BARE BOARDS 


APPLE It EXTENDER BOARD 

3V2’' x2Va ". Price Includes 50 pin Con¬ 
nector. |v 

80-143 $12.95 

0085 3 CHIP SYSTEM 
State-of-the-art system using an 8086, 
8156 01 either an 8355 or 8755 

• Instruction set 100% upward com¬ 
patible with 8080A. 

Bare Board $24.95 

6OB0 5 CHIP SYSTEM 

An 8086 family microcomputer s^tem 
using an 8008 CPU, 8264, 8155,0755A 
& an 8185, 

Bare Board $29.95 

CRT CONTROLLER 
This intelligent CRT Controller uses 
an 8085A CPU & an 8275 Integrated 
CRT Controller. It features: * 25 lines 
(80 Chariline) • 5x7 dot matrix * Upper 
& lower case • two 2716s (controller & 
char, generator) • serial Interface 
RS232 Sl TTL • baud rates of 110,150, 
300, 600, 1200, 2400, 4800 & 9600 

• keyboard scanning system • unen¬ 
coded keyboard is req'd * uses + 5V & 
± 12V power supplies • Doc. includes 
program listing & composite video cir¬ 
cuit. 

Bare Board only (Doc. incl.) $39.95 
Programmed 2716s each $19.95 


$19.95 



MC 


ALL PRODUCTS ARE AVAILABLE FROM JOHN BELL EHQIHEERINQ • P.O. BOX 33B 
REDWOOD CITY, CA 94064 - ADD SALES TAX IN CALIFORNIA • ADD 6% SHIPPING & HANDLING 

(415) 367-1137 io% outside u.sa 


VISA 































































JBEI MICROCOMPUTER 

ihn Bell Engineering's low-cost JBE I Microcomputer - based on the powerful 6502processor - is specifically designed for WORK, 
EARNING. DEVELOPMENT AND CONTROL^ The JBE I has a unique combination of features: 

• 6502 Microprocessor • 4K 2114 RAM Memory 

• 4 6522 VlAs (8 parallel I/O ports) • 8K or 16K EPROM Memory 

• J A Y5-10I3 (UART serial port) • Monitor and Tiny Basic 

• Cassette Interface • Variety of Support Cards 

Use your JBE I to PROGRAM 2716s, TALK to you, CONTROL the world. 

JBE I interfaces with JBE‘s EPROM Programmer, Parallel Input Speech Synthesizer, A-D & D-A Converter and Solid State 
Switches. 

Save your programs easily and accurately using the cassette interface. 

Use your JBE I for; 


CONTROL 

Home security and lighting systems 
Irrigation systems 
Model Tranis 

Solar heating and power systems 

DEVELOPMENT 

Software for work and home 

Learning aids for children at home and school 

Development system for JBE 6502 Microcomputer 

LEARNING 

Microcomputer Technology 

Machine language and Basic programming 

The three R’s for children 


JBE I is available fully populated, partially populated or as a 
bare board for OEM and the dedicated hobbyist: 

The fully populated version includes: 

6502 CPU 4K RAM 

4 6522 VIAs Monitor EPROM 

A YS-1013 Tiny Basic EPROM 

Partially Assembled Version includes: 

6502 CPU IK RAM 

1 6522 VIA Monitor EPROM 

AY5-I0I3 

All versions include complete documentation. For information 
write: John Bell Engineering, P.O. Box 338, Redwood City, 
CA 94064. (415) 367-1137. OEM Pricing available. 


• 5 ^ FOR MASTER CHARGE. VISA AND C.O.D. ORDERS CALL (415) 367-1137 OR SEND CHECK TO THE ABOVE ADDRESS, 
DEPT. JI. PLEASE INCLUDE 5% FOR SHIPPING AND HANDLING INSIDE USA AND 10% OUTSIDE USA. 
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5‘N7«0N; 

5M740.m 
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ML^J 

74LS(lfl 

74US(I3 

74<JM 

74La)B 

WC5» 

7*LS» 

74LS10 

74L5U 

74LSI? 

74LS13 

74LS14 

74L.S1S 

Musao 

74LS?1 

MLSza 
Ml_sa6 
74LS27 
74LSa4 
?4L5» 
74L3H 
ML333 
ML337 
74 l5» 
74LS4D 
74L&42 
F4L547 
74L544 
»LS49 
?4LS51 
74LSS4 
74 L.^ 
74L37J 
MLSM 
74LS75 
MLS71G 
74LS7S 
74 

74LSS6 

74LSK 

74LS9Q 


74LS 


7lLS^a 
MLJ593 
T4L55B 
74LSW 
741.5107 
74I_SU)3 
74USI13 
74LSIU 
74l-£ll4 
741-5132 
74L5123 
74US125 
HL512G 
74LS132 
MLS723 
74LS136 
7*L5l3a 
74L5Xa9 
74L5133 
74LjSia3 
MLS1S4 
WLS15S 
74L5154 
MLS157 
74Ul5fl 
74LS1W 
7*1.51)61 
74 LSI*? 
74LS163 
74LS164 
74LS]fi5 
74LS16a 
74LSl£g 
74L5374 
74I-SI73 
74LSJ74 
74LSI75 
74LSJ4I 
74LSt9Q 
74LS191 


1.15 

l.li 

US 

LIS 


l.a 


74L519Z 

741_51'91 

74LS194 

74LS19S 

MLS197 

7*LSZ2l 

7*LS2M 

74LS241 

mlssi? 

74LS243 

74LS344 

74L5Z4r5 

74L5347 

74LS24S 

TtLSSfi 

74LSSI 

74LSa4 

74LSB7 

74LSS&B 

TiLSdO 

74LS3W 

74L5i73 

74LSZ79 

74L5383 

74LSa90 

MLSMl 

74LS2M 

74L5K2 

741_&353 

74LS365 

74L336fi 

74L3S7 

74LS36a 

7*L5373 

74LSJ7* 

74L5JJ5 

74LSai* 

74LSB3 

74LS389 

74LS670 

ULS£ 

*iL597 


745® 

74503 

nsH 

7450& 

7454» 

745IH' 

74510 

74511 
>4515 
74S2D 
MS2 
MS3(J 
7452? 
/452B 
MS40 
>4551 
74564 
745*5 
745 P4 
74SK 
74SUJ 
7451J3 
745114 


74S 


MSl2t 
74Sm 
74S134 
745135 
745136 
745134 
745139 
>45140 
>4sm 
>45(53 
M5157 
>4S15S 
743 (» 
>45174 
>45175 
74514S 
74S1« 
P4S1» 
P45]% 
745240 
?4S24( 
P4S?4? 


i.a 

1.33 

1-35 

LK 

2M 

LU 

IM 

5.95 

1.95 
L95 

1.95 

£,» 

313 


745243 
745J44 
745251 
7432S3 
74SS7 
74S2M 
745260 
74S28D 
745287 
7*^264 
74S371 
>4S3?4 
>45367 
>454>1 
W&472 
>43473 
>154 M 
745475 
7455™ 
743371 
745572 
745573 
74S940 
743941 


2,49 

L49 

L3 

1-3 


L40 

3.» 

J,96 


1.15 

1- lS 

1.15 
LlS 

1.19 

1.19 
1.49 
L49 
1.49 
1.49 
L45' 

2- 95 
1.19 
1.19 
U9 


1,3 

1-H 

i.a 


2.49 

SL49 

2.49 

1,95 


3,25 

125 

L45 

1.45 

1.35 

1.33 

.79 

2.95 
3,25 
2,73 
149 
149 

2.95 
10,« 
1195 
IOlU 
12.96 

12.95 

5.95 
IK 

9.95 
9.K. 
115 
115 


( ^hon e Hunes 



$Hn PD Uwnin^ ImKiei** 

RaplAus the Telephone Ringer QeM 
with e Sefecllen o1 30 FamlliHr Tunes 


SL-fl—I 

T«IWi7>EinB PTe» W4U Jack 


Sich Unll wKtf ptey inr of in* FolFawrn^ EiM»K 

* CIO« Encntinlprs ' er®Bnslm¥0% • Ptmp £ ClrcumBtflrtce 

- Hapw ftlrttwaiv » Lorelal * WMliam Tell CNWrture 

*■ WedtfJnn March * Eye* ol ■ Bach Toccala hi 0 Mhwjr 

' jingle B«IU ■ Sill Spangted Bannar »Stuve end a Helrcgl 

> AuM Larra Syne * Ofangea and LemafiE ■ Blv« Panutw W>li^ 

* SotdiHB Chofu* * Wllhplitig* ■ Beettipven'a Slh 

* Sallpr'a Hofnpipff ■ Mozart Sonalfl * La MetsaUlatae 

»Cluriist FZATUHES 

Heplaeefl. nwnaloKMiB ie{«(i4Kina ringer l»ll. Eeaily cenn«j(s Id any slandeid Ialefl4»ne. Can Eh used 
aigngaldv regular phpn* pr leulaCv a rwwte ntraar elaBarlwoe In hulhling or culelde. PCC Ipprwad. Cs* be 
Tffi«r on any tBlaphona Bvetem — mcrUlurWa. Ua* ■ diUgreni lune ID irjenrify exIenaJcn phPfias. 
WMSDprscesdMX CfinJooliDd. Ad|u&l4iblD I'dlwmp fflaitrgi and ManaPle Eane atieed caninal. □p*rp|» on iwe 
i-i™it batt»r1eB or AC Adapter inert incJudedJ 

PT030 Phone Tunes ....... _ .. S49*9S 

AD30 AC Adapter..... .... S8*95 


« Rule BTlltanila 

* 0 Canida 

* Cdlonel Bogey 


> MsiircBn H4t [Tanca 

* TMiithie. TMlnhle Little Star 

* PouLwcMandllDil 

■ God Saivii Ehi Ouaen 


> DISCRETE LEDS< 


XCS»n .300“ rad 5/Jl 

Kcsseo .200” groDn mi 

KC5S6V .200" 47*1 

KC5SC .2aD''4:le#F 4/*l 

XC32R .aw' rad 57*1 

XC23<C ,Z0iy^ green 47*1 

XC22V .2n7WBnow 47*1 

MVtQB -ITOT’ f«J mi 


MU» .083” red mi 
XCaSH .13” red 5fll 
XC209G ,135“ green 47*1 
KC2mV .125“ ¥*t(ow 47*1 
XCS26R .IB" red S/Sl 
XCS3SS IB" 9/e«jn 4^1 
XcUfiY IK" yeBow i/il 
XC62EC .IB“dPaT 4/31 


C. A, - Camnodo Anode 

D. D, Doptne Oigit 

Type Polarity 1- 

C.A,—red .: 

5*7 □.W.-rea 

c,c.-reia .; 

C-A.—preen. 

C.Curaen 
c,A,—TBd 
C-A.—rod 

C-C—red .■ 

C. A.—yellow 
C.C.—yellow 
MAN 3620 C.A.^rjny* 

MAN 3630 C-A.—Ortpnje i 1 J 

G,C.—orange 
C.A,—orange .J 
C,A-^rang*—DO .! 
C.A-—orange i } .1 

C.C,—oranga—□□ J 
MAN6B0 C.C.—orange t 1 i 
MAN ma C. A.-orang* .1 
C.A^—rad—OD ,J 
C.C.—red—DD .1 
C.C-Ted 1 1 ‘ 

C.C.—orange 
C. A.—orange ,; 

C.C. green ,! 


Orffused Bi-Color LED 

139 men- 


xerM »j:e mo. **4te4 
MTG -. Hnm . 

HL-2 . .S,39Ba.Df 3/$100 


MAN 1 
MAN 2 
MAN 3 
MAN 53 
IVtANS4 
MAN 71 
MAN 72 
MAN 74 
MANiZ 
MAN M 


MAN 36W 
MAN 4610 
MAN 6610 
MAN 6630 
MAN 6640 


MAN 6710 
MAW 6740 
MAN 6750 
QL03I54 
OLOSfll 
DLGSQO 


L25 

1,E 

1,25 


TviM 

DLC56T 

DL704 

DUTOl 

□LTai 

DLT41 

DLTt? 

DL750 

CIL0847 

DLOBO 

DL33S 

FNDIS* 

FND357 

FNoan 

FNP507 


Polarity 
C, A—green 
C,C,—red 
C.A.-red 
C.C.—red 
C,A—rad 
C.A.—red 
e-C--red 
C.A.-grange 
C.C.- orange 
C.C.-rwJ 
C-C, ± 1 
C.C, 

CX. tFNDSBJ 
C.A. tFNDSlOl 


Higm HianO peafmpl 


.110 

J57 

-367 


IJS 

1.49 

1.49 

1.49 

1-45 


HDSP-34flJ C.A.-rod 
HDSP-MD3 C-C-' red 
HDSP‘34a6 q,C, rad 
SeS2-77Sl 
5on^7i6a 

5KZ-73M> 

SOG^TKZ 

50&7340 


4N2ft 

LIT 1 
MOC3l>ll} 


C,A..fl,H.D.-ted .430 Ij£S 

C.C..fl.H,D.-rBd .430 1J5 

4x7 Numeric I RHDl.eOO 22.00 

4x7 N umeric (LH Dj .500 22,00 

4x7HXdcl4<F9/AFl.EaO ZZJSO 
Phot* XsistorDotO-lsdl. M 
Photo X Elite r Ootor rsoL .59 
Optlcidy l»l,TTlact3rNer |,25 


SOCKETS 


Test 


RECEPTACLES 

Sockets 


ZERO INSERTION FORCE 


4 Nickel Boron PletJiig 
4 G F. PSF PlMik Body 
4 For teiTing IC's 
Part No. Pin* PlfBe Pari No. Pint pri« 

22-3343 22 Oin 5,B 


214- 3339 Kpiri 5.% 

215- 33M l£pih 5.49 
219-3341 16 pin 7.95 
22()'3342 ZODirr (.36 


224-34N 2* pin 9,75 
726-1345 B Pin 11.46 
240-^ 40 pin 12.96 



LOW PROFILE 
ITIN) SOCKETS 

1-34 B-49 SO- 

.16 ,J 

,19 .1 




i pm SG 

14 pin SG 

15 Pin 5G 
IS p in SG 
24 pin SG 
28 pin SG 
» Din sa 
40 Pin sa 


SOLOERTAIL (GOLOJ 
STANDARD 


■ Nickel Boron Plsiing 

• G,F. PSF PItotk Body 

• Mirv Wrap Contwti 
PartNoL Pin* Price 




214-3592 1* pin 9-75 
216-3K3 16 pin 9,K 
S1B-S94 It pin UL95 
221]i-g95 a pin 11.95 


PartNp. Pint Price 
S2-3595 22 Pin ]|.96 
24 pin U.Tfi 
228-3698 38 pin 13.96 
240-3599 40 pin 1S,S 


SOLDERTAIL 
STANDARD (TIN) 


14 Din St 
16 Pin ST 
11 pin ST 
24 pin ST 
a pin ST 
36 pin ST 
40 pin ST 


w 


8 pin WW 
10 pJn WW 
H Pin WW 
15 pin WW 
18 pin WW 
iffl pm WW 
22 pm WW 
24 pin WW 
28 Oin WW 
35 pin WW 
40 pin WW 


WIRE WRAP SOCKETS 
(GOLDJ LEVEL #3 


1.49 

1J9 

1-69 


L35 

1.26 

J-53 

L99 

3.09 


L23 

1,14 

1.38 

I.IN 

1.89 


Pin No, 

IWSIPI 

T045EIV7K114 

71D5CPL 

IlKEV/KIt- 

7107CPL 

71D7EV/Kit* 

71J5CPL 

7117CPL 

7301IDP 

72C6IPG 

7305CV/Kil- 

73fi6CJPE 

7Z05CEV/Klt- 

1307 AIPD 

7207AEV/Klt4 

72081 Pi 

72091 PA 

TZt5JPG 

72l5EV/Klt- 

7215AIJI 

7215CIJI 

73I5PIPI 

TZlTlJI 

72I1CMI 

7324IPL 

7226AIJL 

7321AEV/Kit* 

7240IJC 

7242 iJA 

7250 iJE 

12HIUE. 

TSBiPA 

7556IPD 

TfiUBCPA 

75l2flCPA 

T^IBCPA 

1631CCPE 

THlCCPO 

7642CCPD 

7660CPA 

llBtCqPQ 

HHSCCPE 

BCe9CCq; 

8211 CPA 
621ZCPA 


aiMn^mL 

Funetino 

CMOS PfecHiOP Timer 
Stopwatch Chip, XTL 
3ib Digit A/D (LCD Drive) 

1C, Circuit Board. Display 
Digit A/D (LEO Drive] 

1C, Circuit 5dar4. Dllpliy 
Digil A/D LCD Dt|- HLD- 
IVi Digit A/O LED Dll. HLD. 

Law Battery Valt Indicator 
CMOS LEO Stopwatth/rimeT 
Stopwatch Chip, XTL 
Tone Generator 
Tone Generator Chip. XT|_ 
OsoJItator Cohtraller 
Fraq. Counter Chic, XTL 
Seven Decade counter 
Ciopk Generator 
4 Fune. CMOS Stopwatch CNT 
4 Func. Stopwatch Chip, XTL 
toign Unlv. Counter C.A. 

8-Dlgil Freo, Counter c.a. 

B-Olgit Freq. Counter C.C. 

4-Olglt LED Dp/Down Countar 
S^Oigit LInJv, LED Drive 
LCD4ih Digit UP counter DRI 
3-Dlglt UnJv, Counter 
6 Function Counter Chip. XTL 
CMOS Bin Prog. Ttmar/Counter 
CMOS DlvldeHjy-3S6 PC Timer 
CMOS BCD Rfog^ Timar/Counler 
CMOS BCD Prog. Tlmir/COunter 
CMOS 555 Tlrflcr (9 Pin) 

CMOS 555 TTmer (W plnj 
CMOS Op Amp Comparator 
CMOS Op Amp Ext. Cmvf, 
CMOS Dual Dp Amp Comp, 
CMOS Tfl Op Ajnp Comp. 


'N 


Pi See 

14.95 

24.96 

16.95 

34.95 
HM 

29.95 
JS.9S 
l>.96 

2.25 

12.95 

19.95 
5.15 

11.95 
6.5Q 
13JSS 

17.95 

1.95 

11.95 

19.95 
32j00 

26.95 

31.95 

12.95 

19.96 
ll,a 

31.96 
74.95 

4.96 
3,® 
5,l» 

5.25 
I4S 
2,28 

SMV 2.25 
8MV 2.B 
5MV 3,95 
IQMV s,3a 

CMOS quad Op Amo Comp, lOMV 7.SQ 
CMOS QU40 Qp Amp Cemp. lOMV 7S9 
Voltage Converter 2,95 

WavefpTTn Generator 4.96 

MondliThid Ldgarithmk Amp 21 j 6Q 
SDpom Band--DAP Volt Ref. Dlotta 2.5* 
volt Rftf/tndicatof 2.95 


74C88 

74C03 

74C« 

7408 

74C1B 

74C14 

74C20 

74C» 

MC43 

7*C48 

74C73 

AC74 

74CK 

74CB6 

MCB9 

74C9Q 

74C83 

,S 

.38 

.39 

,39 

.m 

.75 

.39 

.39 

I. 39 
l-» 

.79 

.19 

195 

,99 

5.95 

J. 29 

1.29 

74C 

74C85 

74C187 

74Ci6l 

7*Cl54 

T4C157 

74C1M 

74C16I 

>*Clfi2 

74ei63 

74CIH 

74C1TJ 

74c IM 
74C1I5 
74C192 
MCI5J 
T4C195 

1.59 

I-S9 

2.95 

3.85 

2.25 

1.69 

]J» 

1,49 

1j69 

1.59 
1.39 
1.39 

L19 

1:69 

1.89 

IJ59 

74C221 

74C240 

74C344 

74C373. 

74C3M 

T4C901 

7*C90a 

74C91i 

74C912 

74C915 

74C91T 

74C92 

/4C92i 

74C935 

MCi38 

DC96 

B0C9T 

1.96 

2.25 

3,5. 

2.49 

264 

,e 

68 

10.96 

18,46 

1.59 
10.95 

5.49 

6.75 

7.50 

7.60 
.79 
-79 

LH0002CN 

5.K 



LMTttSH 

,79 

UMWfCLH 

4,5* 

LIEMtAM 

LMT03CN 

49 

LMIICLH 

4.J5 

LM340T-5 

L25 

LM789N 

49 

LriOOjNFOH 

4,95 

LM340T-13 

L2S 

LMHON 

.79 

TLQIICP 

,79 

LM340r-15 

L25 

LhItllN 

.79 

TL072CP 

1.33 

LMMIPS 

.75 

LM723N 

-59 

TU74CN 

2.43 

LMHIP-12 

,75 

LM733N 

1-90 

LHOOBJCD 

K.8D 

LM34IP-15 


LM73BN 

1.19 

TLflliCP 

1,19 

LM342P-5 

.68 

LM741CN 

JS 

TIJDB4CN 

2.19 

LMM2P-12 

j£9 

MCI741SCG 1,08 

UHfflHrtCD 

36.80 

LM3«P-16 

.69 

LMWN 

.74 

LM30CIH 

.« 

LMJ4SN 

1.28 

LM74eN 

.59 

LM3I7JCN 

,35 

LrVl3S0K 

5.75 

LM1014N 

2.76 

LMS2H 

l.S 

LFfilN 

68 

LM131SN 

1.95 

LMD«H 

1,» 

LF35JN 

1.80 

LM14SBCN 

49 

LM305M 

-99 

UF35SN 

1.10 

L1VI]488N 

1.25 

LMSlChJ 

.45 

LF355N 

1.18 

LM14a9N 

L35 

LMSSCN 

1.08 

LM3SftN 

1.08 

LM1495ry 

1.95 

LMStBH 

1.95 

LM3S9N 

1.79 

LM1556V 

1.75 

LM309K 

1.25 

LM370N 

4.49 

LMISOQN 

2.96 

LM3I8CN 

UTS 

LM3raN 

3.25 

LJWI87IN 

5,49 

LM311/CN 

.98 

LM377N 

2,95 

LM1S72N 

6.49 

LM3DH 

2-4S 

LM380N 

1-26 

LM1BT7M4 

3.26 

LMJI7MP 

L16 

LM38IN 

U95 

LM1889rM 

3.30 

LM3DT 

LJS 

LM383N 

U79 

LM1B98N 

1.75 

LM3I7K 

3.96 

LM3UN 

1.96 

LM20Q3T 

1.49 

LM3liCM 

1-95 

LM385N-3 

L39 

LM377P 

2.86 

LMJ18N 

L» 

LM387N 

L.4S 

LM28T9P 

2,26 

LM120H-5 

1,36 

LM389N 

1.35 

UM3998F-i 

2,35 

LM3£8K-I2 

1.35 

UM393N 

.89 

LM3IS9N 

2.95 

LM320K.IS 

1J6 

LF39flN 

4.08 

LM3808N 

.59 

LM338T.5 

U35 

LMfflSN 

6.00 

LM3905CN 

1.26 

1-M3NT-D 

L25 

TL494CN 

4,« 

Llvl3a09N 

1,15 

LMI28T 16 

L25 

TL4i6CP 

Li5 

LM3814N 

3.95 

LM323K 

6.96 

NE618A 

&0D 

I-M391SN 

3.96 

LjM334N 

.98 

NES29A 

4.e 

LM3916N 

3.H 

l_M33SOZ 

j66 

hJE531H 

3,95 

HC4I3EN 

1-36 

LM331N 

3.96 

hlE536H 

E.D8 

RC4151NB 

3.95 

UM334Z 

U30 

NES48H 

8.08 

RCimTK 

5.95 

LM335Z 

1.40 

Ni544N 

4.96 

RC4195TK 

6.49 

LM336Z 

1.76 

NES58A 

1-30 

LM4S00A 

3-26 

LM33rr 

1-95 

NE55SV 

.39 

iCLBQl38B 

4.96 

LM317MP 

1.15 

l_M556hl 

.99 

LMi38a8N 

1.29 

LM33&K 

£.» 

INE564N 

3..55 

LM13680M 

1.49 

LM339N 

-99 

LMSSN 

1.25 

75138N 

1-95 

LM340K.* 

1.35 

UM5S5CN 

1.95 

75IS8N 

.89 

LM340K42 

1.36 

LM567V 

E,S 

J5«1CN 

.39 

LM348K,15 

t-35 

ME:578iy 

4.9S 1 

1^93 

,B9 


CA3DjaH 

CA3<H3H 
C AMPIN 
CA303SH 
CAJOBH 
CA3N6IM 
dA3CB9N 


2.15 
3,2 
2,49 

1.15 
i.ia 
3.25 


CA-LINEAR 

CATOeON iJ5 
CAISHIH ].H 
CA3M1N 2,00 
CA3lKry 3.60 
CA3083N 1.58 

CA3G65N .85 


CAJoagN 


CAllKlH 

CAJ148H 

CA31MN 

CA3401N 

CA360(H^ 


1/4 WATT RESISTOR ASSORTMENTS -5% 


CAPACITOR CORNER 


CD48B 
CD4W>| 
C 04003 
C 04006 
C 04007 
CD40m 
CEHDUl 
CWQIl 
CD4812 
CD481* 
CD4W4 
C048J5 
CD4Q15 
C 04017 
CD4012 
CD4D19 
C 04006 
C 04021 
Cd4Q^ 
CDiOeS 
C>D4iffl 
CD4IH5 
C 04036 

cc»oa7 

CD48IS 
CD483D 
CQ4(m 
C 04035 
CD4Q» 




CO-CMOS 


CD4H4 

CDtMb 

CD4H7 

CD4HJ46 


CD4868 

CD4ffil 

coaos? 

C04a53 
CD4056 
C 04059 


1.19 

1.E9 

1-19 

2.95 

9.95 

]jl9 


€04878 

CD487] 

CD4872 

CCH073 

C04875 

C046% 

CQ4Q7& 

CD4®1 

CE34(B2 

C04CB3 


CD40» 

CD4506 

CD4587 


CD451a 
CCM51I 
CD4512 
CD4514 
CD4515 
C 04516 
CD45!( 
CD4519 
CD* 526 
CDt525 
CD*52t 
CD4529 
C 01543 
CD4S6? 
CD4566 
C044fli 
CD45M 
CD4I21 
CD4734 
MCJ4409 
MC1441D 
1VIC14411 
MC144J2 
MC14419 
MC14433 
MC14538 
MC 14541 


t,2!9 

1.49 

3.95 

2.95 


1J9 

1.79 
LN 
J.98 

2.79 

11.95 
2, IS 
2.49 

.2 

1-95 

1,56 

17:95 

16.95 

15.95 

15.95 
7,96 

15.95 
?,« 
1-95 


ASST. 1 

S«x. 

18 Ohm 
27 Ohm 

12 Ohm 

13 Ohm 

16 Ohm 
39 Ohm 

18 □hm> 
47 Ohm 

22 Ohm 

55 Ohm 

BOpcs. 

$1.95 

ASST. 2 

Sea. 

54 Ohm (2 Ohm 108 0*Tm J28 Ohm 158 Ohm 
in Dhm^ Ohm 2711 Ohm 138 Ohm Ohm 

Sflpes. 

$1.95 

ASST. 3 

Bea. 

470 Ohm MO Ohm 8H Ohm 828 Ohm 
J.2K L4K J-JK 2.2K 

IK 

2.7K 

SOPCT, 

$1.95 

ASST, 4 

Sea, 


i.g« 

19K 

4,7K 
12K 

5JSK 

bSK 

6JK 

ilK 

BOpev. 

$1.95 

ASST, S 

Sea, 

22H 

56K 

27K 

56K 

DK 

I2K 

39K 

188K 

4 m 

I20K 

50 pcs. 

$1.95 

ASST, e 

Sea. 

i58K 

J98K 

i»K 

aiDK 

Z28K 

5HK 

27DK 

58aK 

33BK 

INK 

SOpcs. 

$1.95 

ASST. 7 

Sea. 

IM 

7,>M 

l:2M 

3-3M 

L5M 

ugrvi 

16M 

4,7M 

2.2M 

5,&M 

BRpes, 

$1.95 


Value 

10 pt 
32 pi 
47 pi 
188 pt 
238 pT 
478 pr 


50 VOLT CERAMIC DISC CAPACITORS 


-05 -® 

■■ ,M 


Value 

,80lpF 

.0M7UF 

.81pF 

JBZiif 

JP47MF 

.tpf 


,QS .08 .® 

.09 ,07 .06 

.® .07 .05 

.95 ,12 .16 


100 VOLT MVLAR FILM CAPACITORS 

.ODImr J 2 .10 TI7 1 .DQSmi .13 .11 .08 

.OCe^ml ,12 .10 .07 4X7mr .21 ,17 ,13 

.«47mf ,12 -to ,07 .lm( ,27 ,23 ,17 

.8lml .12 -IQ .07 I .22mr J3 ,27 ,22 

+^01^ DIPPED TANTALUMS ISolld} CAPACITORS 


ASST, HR 


Includes Resistor Assts. 1-7 {3BO pcs,) $10,95 ea. 


.V35V 
.1&/JSV 
,32/35 V 
.Bi/36V 
.47/36V 
M/AV 
1-D/35V 


1.5/3SV ,4] J7 

3.2/35 V ,S1 .45 ,34 

i.l/25V .S3 j47 .37 

4,>/25V .63 ,66 .45 

8.8/2SV ,3? .69 

15/26V 1,39 1.25 .95 

32/SV - *- -- 


Si0.00 Min, Order - U.S. Fund* Only 
Cal it. HasklentK Add Sale* Tax 
Postage—Add 5% plus SI JSQ Insuranoe 



Spec Sheeib - 

Send 00# Postage fpr your 

FREE 10S2 JAMECO CATALOG 

PHOAIE 
ORDERS 
WELCOME 
(41B) B9Ma97 


MINI, ALUMINUM ELECTROLYTIC CAPACITORS 

1-99 10IM99 508+ Radial 1-99 100-499 SW-l- 


ameco 


ELECTRONICS 


MAIL ORUtR ELtCTHONfCS - WORLDWIDE 
1355 SHOREWAV ROAD. BELMONT, CA 54002 
PRICES SUBJECT TO CHANGE 


.4>/!rttV 

l.0^WV 

3,3/S8V 

4.7/SV 

10/^v 

lUflflv 

32/2SV 

32/5flV 

47/25V 

4>/58V 

1«V35V 

W/MV 

23a/2SV 

23Q/5flV 

478^V 

i^/iev 

22DD/16V 


.15 .14 .10 


-19 


-12 


.17 .16 .11 

.18 -16 -II 

,18 .IS .11 

.18 .16 .13 

.19 .16 ,12 

.34 j8 .16 

-25 -21 ,19 


.U/SV 

.47/5QV 

L0/16V 

1.0/3SV 

1.D/60V 

*,7/16V 

4.7/2SV 

4,?/S0V 

w/ifiv 

i8/25V 

18/S6V 

4T/sav 

ias/i6v 

IfiO/HV 

1GD/58V 

33a/16V 

4W/2SV 


.16 ,D .12 

,15 .14 .13 

.16 -U -12 

.16 .14 .13 

.17 .15 - ,1* 

.16 .13 ,12 

.15 -14 .D 

.17 .16 -14 

.15 .13 .12 

.16 .14 .13 

,17 ,16 ,14 

.25 .21 .19 

.21 .17 .14 

JS -23 21 


,37 


J1 


554 BYTE Novernber 19C1 


Circle 212 on Inquiry card. 




















































































s^i^ndudocClock Modules 

12VDC 

AUTOWOT1\fE/ 
(NSTRUMENT 
CLOCK 

APPMGATIONS- 

• autP 
■ Aftar-in«rli.eT 4iiTa/ 

RV £le£ltl 

• AircrefE-maFins elKfl, 

• tavdC opsr. In»trij. 

• Partablo/btflt^fy 
piiwflr*£l InitfOrtinii. 

Feaiurei: Bright 0.3" ijreen display, ^nte^nal cry&tal time' 
Ob we. 10.S »c. /day *CCU f. Au to .disp lay br jgti inesj eonp □! 
logic. Display CQl&r flJiersbk to blue, blue-green, greer^ Si 
yellow. Compiflttf - |UEt add switches and Ians, 

MAIOOS Module $16.95 


CLOCK MODULES 

MAIQ23 .7" RbcJ Digital LED deck Moflulc R.g& 

MA1030 .7" Dio.LEDAIatfnClocuyTherrrtcuTheior Ifl.gS 
MABOae .0" Red DIglifll LED Clock/TImier S.SB 

MA1002 .S" Red Digital LED Clock & Xformar 9 ftS 

MAIOIQ .B" Red Digital LED Clock 7.0B 

■VIA1032 CeA Digital LCD Clock 1 7.9E 

hlAl043 .7" Oreae DialLal LED Clock 8.05 

TnANSKORME RS 

103 P30 Xlnmiatfor MA1023,1043 & 5036 Mods 3 40 
103 PS 2 Xtorm er for MA1026 Cloc k Modu In 3.40 

103 P 34 Xtormer lor MA1010 Cioe k Modu lei 3.49 


Sun Power Vnui* Etecironics! 
SOLAR CELL PANEL KIT 




■ RaiMl mar ba dbeII^ 

SerlH or PtfilW oul 

■ Omni •quani Inclm dI KtlnceH 
wtfjca 

* Vollaga line lap A 13.5V mcrtmanU 
> Prcrialon Ih chingpug batiwlaa 

* Quaiiill pBiial ilii*; 

4VLx4n''H H ft"0 

The JE305 Sdlar Cell Peoel Kll contelni 20 eocb aatar caha. On the 
iwnal board nra peear line lapa #hlch allow tneoSBr (oaalecl wJIagaa 
(onevoitw««[ a tkna^ rrpmOiVDC le i0VDC.Thn appiiDpHonBor iwctt 
penal oen ba runhw expandw] by coupUnQ addlilofiai [lenali In eerlaB 
lor mara voltage nr ki perallel tor mora oorranl. the premium grade 
solar cells prcvhSa lha currani neceaaary rpr Itre opnjstrcn or mo^ per. 
(able IraitHstor radrPe, 4mill battery powarad OBsaella lepe players 
and unlliTilted expanmental solar presets 

JE305.$39.95 


EPROM Erasing Lamp 



• eruM27Qft, 1716, 1702A, 62030, 62040, tie. 

• Erivi up Id 4 chipB within 20 mjnutae. 

m Malntilnaoonftint tKiMsur* difttnee of ona inch. 

• Special conduothrefuBm lintr dllrninilaatlfltlc buiid-up. 

• Built-in lefity lack to prevent UV exposura. 

• Cornpact - only 7-5/6" « 2-7/S” x 2" 

V CompEete with holding tray for 4 chips. 

UVS-11EL Replacemanl Bulb , . . .SI6,66 

UVS-11E.$79.95 


JOYSTICKS 




J&6K 6K Linear Taper Pots ........ SS.26 

J6 tOOK lOOK Linear Taper Pota ..$4,36 

JVC-40 46K (21 Vide* Cuntrollar In case . . $4,65 


ALLIGATOR CLIP TEST LEADS 



heavy duly Inde. dPinr goded. InaglBlediiJIlgaljarGlilpDnaBcn and IS'^ 
tong. Two each tslach, rod, blue, while and yallQw. 

# ALCP (10 per pack).$ 2 . 9 S/pkg. 





JE215 Adjustable 
Dual Power Supply 

General □aicnpiiDn: Tht JE215 is a Dual Power 
Supply with independent adjustable pusiiiva and naya- 
live output voltages. A separete adjustment lor escti 
ct the supplies provides the usbit unlimited appliGatiom 
for 1C current voltage requirements. The gupply can 
elsd be used &s a ganeraS all-purpPEe variable power 
HJPPlV- FEATURES 

‘ Abj u lubta ragu I ■ itKl p Dwer lupp 11 bb. 
pof. find neo. 1.2VDC to 16VPC. 

• .. _ • Rowar Dutpul iaagh tupply]: 

- S V DC 4» SOOtti A. 1 p V DC 7 SOrn A, 

12VOC«>SCQrrvA. and 
IfiVDC#' 17Sn>A. 

• Two. 3-tarmin*i «ci|. Iq raffutaiort 
wlm Eharmnl ovarlasd protncilan. 

• H*«VflJnk roHuInto-r cooling 

• LED ''on" Indlcitor 

• Printed S0*rd CgnTtruH^tiOri 
‘ 13QVAC idour 

■ Slis; 3.173"* ji 5-l7l6”L k 3”H 

JE2t S Adj. Dual PawierSupply Kit (at shown}, . S24.95 


V'^j 

Vi 


I Picture naifhawri but itmtlar in canatruction to abowel 
JE20a RbB.PoHnrSuppiy Klt(6VOC, 1 amp) . . $14.36 
J£2Q5 Adaptor Brd. (to J 6200] 1 B.i 3 6r ± 12V. $12.95 
JE21QVar.Pwr.Sply,Kit.5-15Vtx:,toI.Bamp. $ 19.96 


MICROPROCESSOR COMPONENTS 


0OMA/8t)SOA SUPPORT DEVICES - 

di>U 

•.Bit ImMit/Oukpul 


piHMirt 

prrjai 


OPtB? 

□pugi 

opsys 

DRLtU 


Ifl.. Ptivu 

Cenli4>irei/Hui. □■Ivx 
SyMcm CrmliDiror 
t/0 r ■ ri- lU 3d. l*> 

A.vnvn.giirtiJi Crwikm, I'lenwni 
IVo*. CoHMn. I/O [USAMTl 
Proa. IntBfvel TlmnT 
Ptov J^lBhiiel I/O 14*11 
P.04P. LMJi, CimWiH 
Piof. hkCBMupl Ceninri 
Prof. CRT CgnlrDht. 

SiratHm Tlrolnv tNmpni 
i-an Oi-Oir*.ilmiip* Hicp-rti 
(.BU il.aiPi.cLue«l RBCitvar 

a. Bit pt DlPKtkHiel Racalrar 

OiTi^ U-i/flwa PiHl0hiti4i DM-por 

PrtJ.! Ujlchoa PiHiphHPBP prlvw 


-- eetH/EBOO SUPPORT DEVICES — 

1 MPO 

MCtIUCe MPU wiln Pletih Jivit pnra 
■an lutir^ Pi/m 
PBIbpiieril Jntyi. AduH 
Prporllv iPiterruDl C:on1foit«r 
lEdlxC-BII HCrvI tMeHAJMli 
Atyrvgrrgngiii Coriun. /Ujoier 
Synctirgnaui ^Ii4 D<l* Adielvr 
MiatH.1i Pm}J||I MOUkiM 
MCtHJ ^UObpl McguiALor 

Oua J,5ti1c Bul TtenL 

MICROPROCESSOR CHIPS- 

^■9[4CC| CPgi;MxJW»Ml PwiHJi 
7HA411H.I3 ePU fMK3BH1N4|(tMHr| 

- CPU 

WPU 

rOhriflaiADC CPU^Bil Slice ECo«n. Temp. OriOiJ 
UCSaU2 HPU w/Ctech CUK av t«i Mimervl 
ivsinaN-i *.4 Wj-i-hi[ HMnifi 

rNiaWN4 CPU-ifll.d" Ip 1-011 [l»nvl*« SAM] 
IMSiaUN4 CPU (BE Oylei HWV) 
nVSannN CPU-M Bytia RAtwt 
INEWr/rv CPU w/Balk M*rQ |Pljrpr«*T 
CPU 

Ti^BsaujL MPLi"-ttaii 

SHIFT REGISTERS- 

iwai B^bie oytiah-piE 

MMt&Ltl - - - 


VMiatHV 

MMUHM 


Oiial IW-BII SEitIc 
OiMI H-VI Atavpvuttiet 
Bi-ih DvnireiC 
imi'Bit □ynimlc/Accumulitgp 
M0AU-B4t OytlihiPb 

o«iii w-in 

Octal iD-BI!i 
tviMMA] IDH-Btt [3vnaniic 
Ha- U-Bll 3Ellk 
SMSV OhhJ la^BIt Static 

lU-an brnamlc 
bypamlt 
sstrv OvolS'Bill Btilli: 

Dual iS»,Bli »talM^ 
ajav Ckujl ZW-BII Stal Ic 

DvoaW-Bli ktftk 

jxtPC Flip 4au*i mi 


-DATA ACQUISITIQN- 


AF/DO-ii; N VPPkaiul Acttn FHlar rJH 
ATlH.lCJ Taue* Twia Lew oonp P lllar 
Toucfi THie Hlfh Bind Rlw/ 
Supar Oiln Ow Amp 
CPPRiei Clirrom SPUraa 
Tamparaturp Tfiniducar 
JFET Input be AptiP 
Samew 4 Hflm AmBlUiOrl 
Temp. Cnnm^ Prac. Hal. (Jppm/CT 
ADCatHUCH 4^BIE A/D Crmnrtar 0 LSB] 
OAaHfCCN 1.814 Q/A CotavtPiar tll.Hk LlAi 


AFiaicJ 

l-MSHCH 

UVUlIZ 

LktlS^ 

UFlSfN 

LFJ^N 

LMJIIH 


-DATA ACDUISmON (CONTINUED)- 


AOCOaKCCN a BI i A/a Convartar . Multi, i 

ACpCBirCCN a Btl A/D CwveftM | ttCh. Mulll.l 

D/IC UKULCN IpFB It rVA can*. IM/cio. Como. LA«>] LI 

DActaeiLCM la-Brtn/ACQni,. Miarp.. cpmp. ).-» 

igAC uam.Ch M-hii Uf A tunviPlat L 

□ACUZTt-Ch H-BItQ/A CDtimrter lASn L 

□ACt^LCi-4 U-BHIEVA CgnVflrler tOK L 

COlAlH Kharn-a MvIMPia-er 

AV .1.101! UK ftAL>U DART 

-—RAM'S- 

LIDI 7U.-LSl4t1|i 


l4H-k SieEH 
fStril Static 
aSHt Static MOS 


tlltL LW4-a Siwthc 4«ni Low Pdwvr 

2111.!? MW«4Vleltv?«t-.i. 

J] IlL-J UHhI Static. ZHV.i O^iwer 

MSiW «6-l jjialk 

IJHlFiaiLJItraijbl. )(>P. c/vpiMnia iWii IMMUKNaj 

lOHn-J HH. Dyturnpc BHnr 

MtiBlilj 4nt>i Fait 

Sim n*pi siattc 

PriMSSI IDHvl [Uvniniii; t eily Decnd-d 

HMS»a tK-t Dynimh: 

rWiaBM/IlOT KU-l Dy-iamlc 

MlrtS^wn-? 4ai/bk ww. OynMnic IMhmIJ4.WJ«:-H 
HM51SU.JA IK Oyn. toani [lower Jp ol 

hMILM hh iraciBJ SlaiPC Mani 

S4 Bit HAM f3Ea«C) 
U-PtMW/taHiM/ IK Difnamkc If.ptn 


-PROMS/EPROMS 


/ EfauPbt PROM, 
irat Ik tPHDH 

TMUTif HK EPROM 14V. ttV. tdV|. 

l/JfiniaUBl>ltTI HK EPROM CS.nala tSVt 

ifUlntalTt BUEPAOM 

2/11 IK EPRQM flSSiii) (S.fieFia tlV] 

IMD flK EPROM i-HItachl HM4iS?H|i 

IKB PHOM 

l3SUC14Slllt 4b£| PROM iOpan CoHictort 

USIIS «n BtoMir PflOM 

nsilh Msati 11^1 TrFbiei, tiptjiar FROM 

t»lts IK PROM 

- awar X More PROMS Lpstad In Chir Calaloa - 

ROM'S- 


milffW/ Charactap □eiieraliii' lUppap COHl 

Qurutn CnarlPittiP danoralo- ILoMrer CiHt 

-«H0S READ ONLY MEMORIES— 

M-CMHI/IOP LUX}-? ASCri aniued w/QieaK 

aiCMUHItP |JUt-raA<(rityni4ai4Fk1u.raa 

P mxlH/ Alppa. Cooirol C>i«r. Qeit. 

MICROPROCESSOR MANUALS — 


hl.ZU 


DSaSBCN 


' SPECIAL FUNCTION- 


iMsim*#-] 

IMSJHtH 

MMUIMN 

COPWMh 


coPirav Jl-Saf.VAd Fluor. DPi-ax (bhhk pk- 

-T£ LEPHONE /KE YBO ARD CH IRS - 


MkrgprptaiEp. COmPalEOta CFPek 
ti W-OlBPl. HAW 
t LtD DrWe 


Hapiilgry D 
CIvK/S Clock aanarator 
HayboaHl knoodwr CM keyi] 
tieybeard Eii«apjar m ii*vi) 
nayPoard Eococlar [» keyi] 
XliCppiM t^otPdvr [29 koyij 
Pum euttgp Pul» Ulllar 
9/'1 jM,H*v Sadat Kovo^n Encoga. 



RADIO CONTROL CIRCUITS 


at Clyy ear*, dcfti 
hiftiDit tdfS/ti 


ktHil iDi re-... - 

lorihl, ateX Fiaiuiaf: hie luratlm nlnlniL w 
e/MHt mmi and I w ftawm pctBumiilltx. 

66-4426 TRAKSMITTEH...S 4 . 2 S 

k» moa ratmp ITAoiSS'O BMpply will.: Vocl ITVDO. Pdam' tJlaatpalkin. PDc XDoiVl. 
Tamp rteot- Qp*t. 5- tSPC - Br/ufM 40-+ 1?yc Ttocnmmomled Dper inlL / UV 
Cryatal orT^ ODCitiailPn P-hlultl »K4pTaibla 

K 6-4426 RECEIVER... . „ . ^ 

APa ttaoa. i-atlna ITAaiSpQ Bi/fiply aalt,: Vgol. ttV. Vcx2: T.DV. Iklwar bnwtpkllPn: lOMr 
Tamp. mniw^O™'. 9 a S(hC. PlMSmni*~lfP wr wH.: irqPI LllV - VQPi >Sv 



JESOa PROGRAMMER 

2704)2706 EPROM PflOGRAMMER 

GENERJU. Af PDCATIDHS: 

* Ta proonm EPROMS 2704 iitd 2704. 

* Davi4o«iwilai lytlann rot pnDnaeampulw dhAkla 

* Ta raid fta wilanli of a ara-acegtainmad EPR"" 

* Te wiiMra CPhOHCti lor conloiil tHilaraficH 

* rDOfTtglita i piagrommoa EPROM 

* Te iigra pr^ram ir* MMS lor iili*c«IKiiia 

* Tlirwf awperpie tHanUy Ragtalm: S ueo'a for Man 
Kea aaitrtee, IQ L£D'a ^-?t lor Attdieu Reglalor and $ 

LEVa lor^le MaaniHy bDlBlef. The Dele liemaNY 

Regleter dliplarre U»a Ooittnl Rl the RAHe Itwe llie J^ROM Chip. L__. 

naeepia flP k rlbbari oaMe IrOrti tlH pcOgremmer penal leal encket h) |B* EPnOM fOC^al Oh I 
b«rd. RHRd_elia^lp1g aerllkiellen d! pfafpenened dele ohengeA Uh< may mgva dili liopn 

■ ‘ ■ wHb LmImk] mMb. AtlDHe ntanuel ete^ng cnpiilpp||i|l«n [up anO flownf >1 Kiy UMTHt 

ROM Pmgretnrtiar cDitilktl^al: A ip-key HeipJaglmal KaytwaM piHRiWy, Proonm- 
tt 4 Bower hifHBltas erni e LEWTekt Sociliei Panel Sckprd aaaambly. Tlw Toil It 

_«. POwif r«iUli«menta: 115VAC. MMr, SW. 04) 

_ItiMiar't cau Wllh IMh Ian pemah end [Haldad efid phegee li 

Wilglvtsitu. 

The jMEEFrom Progawinw k ■ coowWiait a 

wkiikinaf iv»arF*lpf Naoptiiatina I'lwEP'R^ __ _ _ 

proBrainmad ^PRDM. thf JtWB Prciepimmac too twhlita a pco gia n v i t ad EPtDCWt Vy lha me_. .. 

Thia wP lha uaar kotaei w on WU aoH/gram toe a iHflPri, prior to pcoptattmlllta a Chip. Mvciinnflaa b ffw prapram can 
bo enlHed ttfoctly ntn tba mamcHy ofeguHa wim tba ilaaaSabmal KOVwatd »(I'M rawitllha ftt nmlrt pragiwn will roT tu 
neoBfury. The JESQR Prognammar cgniaba a Pro«r)fnn|fr?t|iwU wfZS IC'I b ihCkhMe pSVrar iL«fAaa of: .»/, 
+ 6V. + ISyind +2*(V. ThaHaiDdealTial keyboaiEf aid LEOCTwt fiwMn PinUbWClara Hpliaitf aeearfibln mrtiblka 

jeSo 8 K ku ..... .smss 

JEBOBA Assembled and Tasted... .$499.95 



aJ i^pflreiraiiirai ill m* 2716 8fMI 


JE608-16K ADAPTER BOARD 

oBiEML Mscnrroi.: FO" *7ia;2Tse ephoms 

The JEflOe ISK MapiW Boted iBowa iha JMS IhDgrarTimar Id ba mtKidlBil. lot tba i 

2?» EPRdWS. The adflptw prpwlde* lor aHUifl an addreaa pwrtoh fcif Wa 2” bit aid-- ^- 

^liig ptlllea ID bt afldlla<f ICI tba fPRUM. PiDorarranlng and emulalmg the 271S i IBKI EPHOfl4 it dant tbptrirteK TO lUh 
Ml IIDHen Of tlw EPHQM beoaiaa ol Vu auatlra) SK RAM evocitr in the JEWS Pi«|^tmiviar 

J ESQfl^ieK Adapter Board Kil.S 2 fl.M 

JE 606 -Upgr 4 de 1 Send B^nrTtUBd J 6606 to fBCtdry for Betdpiar Initailatlon. $ 66,66 

of tbs JEeoe ieK Adapter Soard Kit] 

JEMSA-l BK Mod. Aft»mtitad J £606 w/Adapter iJ E 6 Qe 16 K i InstaHBd .$ 596,65 


$16.03 Min. Ordor - U.S. FundEOnly 
Clllf, Reiidants Arid 6% Salts Tax 
Pustoge- Arid 6^ tilus $1,50 [nsuranai 


Spec Shoatt — 254 

Sind 86^ Postage fCK your 

FREE 1382 JAMECO CATALOG 



ameco 


ELECTRONICS 


PHOKE 
QROERS 
WELCOME 
(415) 592'80g7 


11/61 


MAIL ORDER LIECTRONICS - WORLDWIDE 
1355 SHOREWAY ROAD, BELMONT, CA 94002 
PRICES SUBJECT TO CHANGE 


BOOKS 




(MO paiitra) 74C, CEHOW. and A?D Convorlara 


(7|>« pn^el DP, PSKMH}. aSSfiia. DSTWOO, n 

Naiional Llnaar Diia Reak —. 

11375 pegnl LM. LF. ADC, DAC. LH 5ari« 
renJonaFSariaallJ -RoenI Level- 
Neticmni TTL Ldpic Deia Book 
[W pagmi 74C0.LS.1..'' " 


5 BuyetHHie QiJRWtJJ eaeaa 



..IIO.M 

I mentUry devlcat. 

I. prutucla I132B pagaai 


AC and DC Wall Transformers 



PRrl Ng, ,_ioEa_ , 

AC 260 n7V/S0H2 12 VAC aSDrfiA 

AC 500 117V/60HZ 12VAeS0QmA 

ACIDOO n7V/60Hz 12 VAC t amp 

AC1700 n7V/60Mz 3VACr.7iimp 

D V flicm 11 7V/BOH J 9 V DC JOOrn A 

DC 900 120V/a0Ha 9 VDC aoOinA 


^T 3 :i¥ 

$4.S6 

$6.36 

$3.96 

S3.26 

S3.95 


CONNECTORS 


□BZ5P 

□ •SuboiioialGra Plug.. 

. $2.65 

DB2&S 

□-Submlfiiatura Sackel .... 

. $6.50 

□ 23416-2 

Screw Lock Hdwr. [2) □B2SS/P 

2/$,3B 

□851226 

Cower far □a25P/S. 

. $1.75 

22/44S5 

P,C, Edge {22/44 Pin) , , , . , 

. $2.65 

uGea/u 

BNCPIug. 

, $1,76 

UG3g/U 

BNC Oack.. 

. $3,76 

Oai75/U 

UHF AdBbier. 

. $ ,46 

sa22g 

UHF Panel RoCp. , 

. $1.29 

PL25fl 

UHf Adapter . .. 

. $1.60 

FL256 

UHF Plug... 

. $1.60 

UG20O/U 

BMC Plug. 

. $1.76 

UG1084/U 

BMC Buikheari Reep. 

. $1.23 


TRS-80 

16K Conversion Kit 

Exparxl your 4K TH6^ Syslam ta 16 K. 

Kll somek eompitta with; 

*6«b. MMS260 (UP0418/4116) 16K Dyn Rima (*lNSi 

^ DocumBnlBlkm for CDnVahtiOD 

TRS t6K2 -150NS. $23,65 

TRS-16K3 *200NS.$24.65 

TBS-16K4 •2&0NS. $16.65 


JE610 ASCII 
Encoded Keyboard Kit 



The JEGTO ASCII Keybaerd KiT un ba Imaitaced Iniu 
TTubat anv gampLiTar tv item. The kit comei comp late 
with eh ifklLitirial grad# keyhoard iwitch eiiirnblv 
<62-ltavt], IC'i. Booketi. conhittoT. alentrcriig goiTipo. 
Tianu and a doubla-aldeU printad wiring board. The 
kayPoard maamtolv require* +5V ff- 150mA end -1aV 
@1 10 mA tor i3i>*Titiori. FeeLurei: OO keyt generala tha 
136 gharactart, udDaH- end lower caie ASCeI lat. Fully 
bulfered. Two- ubar-define ksyt prDvktod Tor cuitam 
applEcBTiont. Capa (och for upper-ceiv-only alpha gtierag- 
tfiri, Uiihiete 2375 i40'pin] ancod*r raed-nnly mamory 
chip. Outputs dkettly compatible wHh TTL/DTL of 
MOS login art aye, Eaiy inner raging with a IR-pIn dip or 
IB-pIn edga eoirnasinr. Slav: k 14!4'Ty kSH"D 

JE610/DTE-AK as pictured iBOvg) ■. . $124.95 


ICCTA i/:e 62-KflV Keyboard. PC Board. * wel 

JESIO Kit (. Cpmporiantt tno C4)a!.$ 79.95 

K62 6?-Key t^eydoard (Kayboard ori(y( . , - $ 34,95 
DTE-AK [die only - 3lk"HKir-VV/tBih'‘D)$ 49,95 


J£212 - Nagativa 12VDC Adtpttr Board Kit 
tor iEStO ASCII KEYBOARD KIT _ 
Pfovidas-J2VDC IrpmtncQfnlngSVDC . .$6.65 


JE600 
Hexadecimal Encoder Kit 


LATCHED OUTFt/T 
16 KEV KEYBOARD 




Tha JEOOO incoder Keyboard Mf providoaiwo aepareta 
heMadeninnel diglii pradugad Iram iei|ijetiiTial key antrlei 
lo allow direct progremining for S bit mlcroproceuor 
or 8 bit rnarnory clrcultt. Thraa addliional keyi ere pro- 
vidad fpf wear pppr'etiPni with one having a biitebie 
output evellabla. The outputs era lelChad and mpoitilfad 
with 6 LED faedputi. Alio Inoludad Ita key entry itrobe. 
Featurei; Full 8-bll latched output for mlcroprocenor 
uta, Thraa uiar-dafina kay* with one being biitcbla 
pparAiiPn, OebOLinca circLili providiedi fpr #11 10 kayt- 
9 LED raajdauis to uarify antrlai. Eety inierfaclng with 
ftandatd lO-pIrt IC connactor. Only +&VDC raquired 
lor QoeraTlan. Slaa; 31^"H jc /t 6K"D 

JE60O/DTE-HK A pictufad ^po^gj .,.,$99.95 


15-Kbv Ha/todec. KaySpard, ac 

JEdOO Kit PC eoarri$Cmpntt. (np ca»). .Sd9.9q 

K19 19-Kay KniVbPard (KayOoard only). . ,, $14.95 , 
DTE-HK ruEa omy — $44,9^/^ 


Circts on Innuirv card 


nVTT Mn-or-ko., TD«-t 


E;qe; 

































































































CauFornia DigitaT 

Post Office Box 3097 B • Torrance, California 90503 



26 Megabyte 
Hard Disk Drive 

from 

[George Morrow’s 

Thinker Toys 


rilEE PLASTIC LIBRARY CASE INCLUDED WITH THE 
PURCHASE OF EVERY BOX OF DISKETTES 


I'ntMti JidMiiinl roc CailfonMii by oor rf 

the innci. rv«[)BctBd pAxMireri ot niedtb. 

tllflkBtl* kd cBiHifldd iJoold.* dmtfilly 4t 
ir±r4tK< Td lAwrn BBlauliatl m«tlLa tklv ^iiiih 
litrUH !> tnatmtactulWil ivlllh ^ rekHrofriiil IwMioli.'. 
Anil al -tiiiir>Et n plnffLc Illic-gJrp nadC iJ IfrcInileO 

*1<h !»■ (JF W S-Hl-tUflUOr M itt) 

liJirrHtn ripiinlfy lftSMi|nllHr or rwyMlcwt inquire. 


GREEIM 


8”DISKETTES 


Ckiy huiidreii twjccs 


Ten bone a $22.75 


IQ kKUtfi-q litli I'll 

yaa.irll' Scotch T44l5HieHI») iMirUtt 

2T.BII OjfJIWl n.BW 


HlKUkEEKlL-J-TES 
MomoTai U-IOl jtrf.tttt 

Vcrbatin. saftia) K Itt) un. m 


nt^i i),.iJi: . 

C. IDno Uintta itan. > 


The now Zenlltt ZVM"12l fea- 
turoy a P31 (;rL>iin plioaphor tube 
aJoLifj willk 15 ilVUlai blindlwidlh. 

5wit el] Holect abie For 40/30 ctiar- 
nfter acre tin* I uliy cornpntable 
with !!U colunnn Apple cardy^ 
VUM^ZUt 20 lbH> 


Kjorrr inch seatnii ^ iq in, uypw boi LD Mitn IK* m 

BtoElii a)i|ik^pinBii< itetk tro-Q tja. tifj* i?4ttn HU. HT. lasfl » >. f..3. 

SLhEip piiii<yLicuTiiu dm. 141-Q ra. ra, S7«tr^it ij.. savo n, m. 

diDRip aiiipraa pm^ar T^la-Ja 'lai ho, hp. 

Ooililu mldpLkwblp li. > 1 , np. UIB ■tU'., 

hcunJ ImijJ nlpisiinn tu* *i4.Bh p4auin PFiflOltv irl M B* \ 

nrlcpp a-vuiipliltf on r«<gi|pi1 Idn liipki. cxr^jidltvp, dipMnutlip, vii(tii»n iUnkoUiii*. 1 


SYSTEM 


flin pnw IlSR klnipc nilH vwc lnwni' piPl Ukc i-ioi.-V^Nrkf IM?™ m lb 
q^tlialncrp wIMIr y«ur pwar fcnrn Ihi.Iip. Cons|4lviP|y nompplJIds wUh 
MtiiUl I^PtPiit X-ltt ihvlcrp. 

Ikigi TlKi^r rtRlIt tfitMttiinl »»5.« AjuitlPJi™ 'rM 

MpBiiir i'iPiirul ciPtPur'E J+.U’i Lpiiip klwkiie soQ iTnitsv 

lllimpcpiti] emimltpi- la.uiv SilW bU csWra 'I'Pil ppnH 


Stnpji-I aPUH ptLIi Cl^awtpoikurc PliflUM. mufTlrt tfPhfiii*l fwt. Ctniv 
(diit-w tN iltipl i>t|Ed.uiu r«' wkkli OIL <h« nnoDPPBl^ I idrrineiplrtu HPUlePr 
LlDCUMipiilKliuli IllriUOpil 'll fifAintt*. iSUkli-1 Ftlkl 
«iU(iL. .;i r^u IjOI iiHlfi tuh, Sltunitri fifiJJI moll drl^BP. 1 

AWt]-3l»l 

INpb itrlvn miliL. P Fpci -iH iMPiitiinrnr wlOi mly- -^Ct4 ntcinctneir 
iUlikh nnUp. W f S j. PO 

r;P|..ici tkSpk'Irl wi, yaSV nlkMIlr .ml HQ.tli) |«.f m-i. ilnv... 


_1 

, - frt*. 1 .iifi-c ll . tM4.'31-d 

t nVidbnPPrint. ha plni^ nlH 
11 I In I'lro^r-O' IhkP niipl- r 

'Itmvp ■CL'iiiinidLuir cli'nnllC' 


SHUGARTSOiR 


2732 EPROM 

SALE ’ASS 


from 

Tachnology 


2 ILO 2 450iie. 
21L02 2m\n 
2114L4 4 a 0ns 
2114L3 300nn 
4044-4 450ns 
4044-2 250tia 
5257-3 300nft 


rritu. 




Megabyte 
Hard Disk Drive 

l^uL-knu^kiii iii iht! tfniiju phyaiciU Bi7,e na the indusiry etwi' 
diiH S 1/4'' mininoppy disif drive. The micro-Wincbea’ 
ter Htorea thirty linkca aa much data (0.38 mcaiibyteft 
iinFcrmattcd). accestjcs (lain twice aa faul (I TO uUiH- 
acicondKtl rutrl trimBfera data twenty Ermes faster (B.O 
nnei:;.'rl]il9 per Buci^nid. 1 

The ST506 Ifi fuetDry soiiierf tn prcliact thu Tnedia frcin 
envircmstitintnl cDataminnitea. Rfiquires tJiily UC veUnge. 
Dual CalifnmUi Dli^tal S 1/4" tnicloaure. £AA 

STTiOS drive uud powt-r Jjupply. r i3UU 

SJik3t;nrt Asscciatc-.t SA40(J roiriovable $^Afl 

media ctiak drive for abeve pnekaut. addj 


2703 4e{lnfl 
2716 5V. 

2710 iH-v«U 
2732 biEul 
2532 Ci 

2704 


s-luu .IB-'i vi'iiti-rp ■ ..lul 

EiuPpI PtW.liiir .J i0‘ ni-x VWl'^ 
iiTiiii (rn Lua 
IblUnp JlL-ni4. .-S'lfl' 

SuUiJip Ill-Hill, ww -nj.i 

aiinnpyAlfJUr .lilt tJrl 

.It*' lU-nicrp (*ionit-i.rri) 

Jlim K-lrt. tlytiln i-.iri 

'|ia^:r rjLpL-Lal Unan^ S/'l' 1.11'. 

Mtl2 iJtpilja (.irijWk V.7W a.isn 
liLfta jbpnMirii ttaflij ii/r n.ao 
i.LitH M<pu.iiaau wm r.n 


direct connect 


Your Choice 


* Regulated 

Power Supply 

SvoLT Samp 


iirLTja.vrtjj ciKctin- siatKi.i'ii 

Ijir* i'coniE VI-’iE* 


■ M' Cdl npiLli.‘t'L^ .■ . .: ■' 1 r, ■ ll,ai' iM,ki).‘ir )i.p(Ml„. iii, lik'-.il Juf 

Ikil. um*^ k’l.t.rlnflr«. ll.iinlrTT .’111 m J A.l|lll■.';'■^. ‘ff >1 •■-EitM I J I.N. 

tlniveraal Data Auto Answer 103LPJ *219 
Novation Auto Cat RS232 *239 


RMIIUIIV UltitLL CUKNtLTLlRS 
s-diBh 4,ii J,!i: 

«i,'4a ntsi-Bn ..s-. l7o 

TiriQi diPk iJia 4.M> 


E^-Shugarl Associates 


TOLL FREE ORDER LINE 

>800)421-5041 

TECHNICAL & CALIFORNIA 

(213)679-9001 


Circle 60 orvlnquiry card. 

All merchandlfie sold by Califamla Digital io premium grade. 
Shipping: First fire pounds ^2.00; each additional add $.40 
Foreign orders 10% ehlppLng. Estceas will be reminded. 
California residents add 6% sales tax. COD's discouraged. 
ODen.accpunts extended to state sunioDrted edueational inatitu- 


54K DYNAMIC 

16K STATIC 

in 

0) 

■ 

*13.®5 

4154 100**9.75 

Z167 200ns. 

16K DYNAMIC 

2716 EPROM 

o 

■ 

M 

«A 

. 4.95 

4116 100*1.65 

100-*4.50 1K*M.OO 


























































CaUFornia DiqiTAl 

Post Office Box 3097 B • Torrance, California 90503 











Jh a. (J^k of s. Control O^lu 

w^ohouEc our scouts lo¬ 
cated a smsUl t|iuantity of brand new, vintage Control iJata matrix printers. 

The CL,-4rlS was designed for extra heavy duty industrial appLioaUunn. PleHsa do not 
ctmfiise this work horse printer with the new low co^t impoi^s. 

The unit prints a full character ASCII set at a conservative 175 characters / second* 

J One kilobyte buffer accepts RS232 signals upto BGOO baud. Vertical forms control unit 
I prcrvides ^ded flexibility for bualoess applicatlona. The CL-41S haa a split primEiry 
I power transformer to allow field volt ages between 113 and 230 volts. 

1 Original cost of the printer is estimated at $5,000. California Digital blow out price 
is only $1,305. Shipped via motor freight in factory sealed cE^ntatners. SPC~CL415 


ffl.AOU 


Immediate Delivery 


Only 


*475 


LarrEspand^n^e qailily 

A lot of pHrttt'ra oT^fJing.i kii hien‘ciin'1 U>uith Hu- 
f*i:Thitm«rVtV ll gl Vnu chukr W 4U, flt>, f«fn v tM Cul 
umnscitprinlirii^iji ns kiurdistLmrt printingdirn^ity 

nuKti'K, j [Ptiil ef IweIv^ dlEit'ii^nt i:umtain^tk»n,H which c 
fltn’umrinidj! ti' nr.idy .tny pnntteig rfimirvnirrtl, 

5idirt?cEiL)nE] prill tu kg. I.ugtcdl 

kit shnttrtit lifirn HO Cl^ ti4 ^riiphics charactm, Fetrtta. 
ii.indlLnK- 1’hc li&ii of standard fL’aUhrps goes on an J on. 'iTho 
lad lhai ihcrr arc lew phtiten; that can compcEe with Ihe 
MX-0OaL ANY price And iiortE—ZERO—m its extraordi- 
natily afiiirdalde prke riin^e 

JtEtCOEF^H I JF.LMWQPQRETUVWX T ^ A&COEFiaH IJ 


Paper Tteer 

560G 

•1395 


N£'CSpinwriter 
VI 


riic' warii inroewseins; qninlitv 5{jknyrn<ir 

jclurS ^ i'" Staiti'l 


and It 5-333 aiirUl uiiEri^l.iLu. 
ujhLani. Mlonii viih iifLni ihlmljlt: 
KevInuriliKSni ^tcdal StiSOP.'a 


NIX 

P-300 >4500 

P-600 *6150 


ntkfcL'tBOF 

PREMXIUU 

PR.49!K)0 

PRAS&Ot 

FRAIBO' 

PRGBUCfG 

PRP63CJ 

PRUifl5Q 

PRmSiQ 

pabiBa 

PRPiOO 

PRP60CI 


*47 s 


BS!l 
139 !f 
1391. 
HJ75 

ilBOi 

also 

3.560 

3496 

1360 

4300 

SISO 


NEC/SiiUum 1 
NEClSin IfiK 
TR Cluster writ. 
tSiidata 90 
OkidstJi 92 
Okidlilb:i E3 
Teletype 43R 
Tetfae Ine, BIO 
Ti? 3(. Ins 0IOC 
CeitLi^lns 73B 
CeciLronlee 7 37 
Ceatroolca 739 
CentmE 704-9 
Centriix. 704-i 1 


FRH3510ps 

PBN36i9pe 

PHV300 

FRO90 

PRC9.S 

FR093 

PTT432IJK 

PRTBiOB 

PRTfllOC 

PRC7,10F 

PKt7737F 

PRCYiOP 

PatrfQ4-V 

PHC7D4-11 


37BS 

U9fi 

419 

919 


SYSTEMS 


4BK MEMORY 


*1150 


‘2550 


Wm HEWLETT 
PACKARD 


HP85 


hew^Pack 95 SYSHPB3 3*90 

ETEwfPticIt 03 SySKPO J 

Alius ACStSOOa Syh~AC.B0iiat] 4t93 

Oaliome i SVSDBi 1703 

CanintCHd^re SYSC 9033 I 49 S 

Commod&re SYSCflOOS ITfli 


Supei-bratnC4QSY£SBB4tj 1363B 
-SMperbram94I>S¥SSBe4[> 3Ba0 
Karthst ar 44 cj jySMOtQ 3206 

Pforthstar fl4D SYSH94FJ 3005 

NkC/PCBOM SVapCBODO ctOJ 

Apple a Plus SYSAP 1170 


===^' 3101 

r =:= EVE Display 

— “—^ — Terminal 

IBM Direct Price n 

CmntorttleOlgltml 

dldcoaat $ I 
rrlcd 


1195 


AMPEX 

DIALOGUE 80 
CRT TERMINAL 


*995 


I)ri|4 b(.7bDurd, 

luitJ U3tcqs(ty 

(ti chariiDtcr iriudcL 


VIDEO TERMINALS 

ADDS Viewpoint 

VDT-RVP 

S9e 

ADDS Regent 25 numeric cluster 

VDT-R2S 

850 

ADDS Regent 30 25th ataiue line 

VDT-R30 

050 

ADDS Regent 40 liTnited graphics 

VDT-R40 

1105 

ADDS Regent 00 Block mode 

VDT-R6t> 

L495 

Ampex Dialouge 80 two pHgc.detatcb 

VDT-uao 

995 

Digital Equipinent VT-100 

VDT-VlOO 

1595 

Digital B::quipment YT-132 

VDT-V1.32 

1895 

Direct VP-8 00A emulator 

VDT-PSOO 

call 

RaVreltlnt 1410 

VDT^Hl 410 

750 

Hazeltlne 1420 

VDT-H1420 

795 

HazeitLne 1500 

YDT-HlaOO 


Hazeltlne 1510 

VDT-H1510 


Ha2.EULnG 1520 

VDT-H1520 


Hewlett Packard 2821A 

VDT-HP21A 

Hewlett Packard 2621F 

VD'r-IlP21p 

IBM 3101^10 characEer mt>de green 

VDT-2101 

1195 

IBM 3101-20 block mode 

VDT-3iai2 

1395 

LeauT Selgler 3A upper case only 

VDT^L3A 

850 

Lear Seigler AD MS 

VDT-La 

945 

Lear Seigler ADM31 

VDT-L31 

13B5 

Deaf Seigler ADM42 

VDT^L42 

1995 

Visual 200 

VDT-V2tlO 

995 

Ttilevideo 8IOC tnew) 

VDT^T910 

595 

Tele video 912C 

VDT-r9l2 

585 

Televldeo 920G 

VDT-T92D 

745 

Televideo 950C detatchable keybd. 

VDT-T9 5D 

985 

Zenith Z~19 

VDT-Z-13 

735 

VIDEO MONITORS 


BMC KG1.2G 18 MIT/, 
P-31 gm phusphor 
I Leedex/Aindok 1S‘'100 
1 Lcitdcx 1Q 0 green 

iL^cdex 

I Hitachi color 13” 
Iztifiitb color 13 ’’ 

■ NEC green phosphor 
I Panasonic color JCJ” 

I Sanyo 9" BW 
} Stujyo 12" green phoa. 
Sanyo 15" EW 
Sanyo 13" color 


$259 

129 


197 

389 

379 

219 


kK 4 


.Ti I iT.-X'WWT .’T-.'.-X 1*1 IWrH 


ACCESSORIES FOR THE 


COMPUTER 


CAUPCft.'tlA COMPUTER SYSTEMB 
Arlthmrtic Proentttfr 79] ] 0tC 
AflyochrMiwfl 7710 IfB 

Cantrcol^* ln.lE'rfLK card 7729 S5 

t2K PROU ItilEKliiia 7It4 
CidtllKlfl]*/C3«k, tt»l. tuLclt-iip 7434 
pBJT’allcl Joterd'acE TT2DA Sfi 

ProprmmaljlE TlUV^r 7740A US 

AnnlOE^Olgttxl ccEiTBrlar 7470-^ S9 

MICRDSOPT PaOtHICTS 
A^Ie to Z-flO CPU CilKt 370 

JJ. C. UAYES PRODucra 
IVQji-resnod^Jti for XppJ» alfr 

COMPUTER STOP PRODUCTS 

DujUe ViaitKi f 90 CcdUiiiii V L9«f» 

IN TERACTIVE STRUCTURES 
10 Cbiitittei A^P Ciir4 AiO/St 270 


APPLE HRAJfD PRCWCrtS 
Applu LAngpxgE cxrd 4 

Pli^pjr iliok with «Xitnil4r !t 

Flippy dluk wiLhfut ^mLroUEr 4 

Apple pn.r#U.Bl LntiiFfxcE 1 

fiSM MICROCOMPUTER. 

Dual Hericd pej'flUiel Intuftacfl AlO 
SQHHENTOVAl-LKT ASSOCIATES 
U'' Qc^Cipy OkmtrallET ijPucoli 3 


S-IOO BOARDS 


Assembled • Tested • Burned-in 


Ouilbcul Z-lfD 24 bit. l^tHa 

h1>c:*4i/b0 
LioUbcut UtM^/eOD]] iluul IS ULt 
prOct'iffliif ]] PC'Lid U 

Ui-BBUrcn-.^TH jE-aO 

4 aEriid 2 pu.riiIlDL rvul tlll'l4^ 
cluck, fl t™cL*C" llDC-lfif-ail 
SJJ SRC-3iH) Z-afi 

YTiitli SEriil ^ p£Lr;i]J(.'l 

I/O ports BDC-SQC3 

Tcldrit alicjglE bPXrtI 

CPU h rii9jpy (Jlsli INJfltrdifpr 
ptus ifo unc^tDci 


^eAINI^R.4.xU;S 

O^ir. Esiiiputvr SIWhI 12 alut K 

syptlv Lr4AI-O!i^0U I' 

I'EE 12 lEat liikE ENXlnrri^ 

TEI 12 stilt tsMe bMM-T32 «: 

Oodbftis nt.iilBfr(b, tNtii-uiU' 


iieLXiOkY tiLiiiLllu^ 

CuIJIr Ctwiputvr aOSr.A UJK 

i^tWLiLc Ei:q:riiii]rT arjM-C:t?<tl].'l SJtli 
CuliC. Ctnnpuli^r 2019 ICk 

ttfatln (T.itiirt-? HUtl-OJfl]U l:5M 
C lur. Omiijmuu- J,?K 

n: Ej^iuc}’ isU kUL:2li:i 2 
tiO<.lb 5 >iil Run- IT 44K itqllF 
■I'dLitory IB bit HJJkl-OIT 
EQj Systtinis b'xpiui/darani II 
IBK Uvhjii4c Bl.lftl-t,\]a 

&4k driiuo»U; UlJ kL-ILtL^ I 

xkaHurfmmni SyetTiJiia ljMnn4(ja 
iQf lUji-im -Micro utJit-lUi ICO 


KPROIL UOAKJja 
Ulfliiftl J?K. n\t> 

Itnunta EEtcj BDM-Dl'Jt 
SlJ avslwvie Pr«b-!0P 

pnitgrikULCD^r ldJJ.ll-.HlCU 


]■ Lt^^py uLiiK. COrrlkOLLEU 
CalLf. Compiitcr 2432A willi 

ICPAE RnT-C34l3 :7: 

■JiMlbwt "tM.5X Coe*' fE.a[urEE UiE 

NEC 706 conlruller. lUilrt 
uj-Llll-tttlCb E50.k-C.aJl 31 

fllEasurEnieat SysCcina T06 obip. 
ailuiiU * Oou M 0 H.iifjJifltiy, Error 
PECOTcry Ql>3 - Ml' 41 

3D BrBteiiia VorB^Roppy d 

duulhlc JhuULv I3bl--Vf2 41 

I'jrbElt U/n BUh- ITS 11 

4ltim].w l>EsLpi tiuh JiickEy 1 

u.Lni'Le denULLv l]UF'-EJJl H 

I^Lurroiv DiU)I|pi lildk Juckrir U 

[fcublB UEStaily nitP-IXfl .] 


'I'utilei 

2 scrbWjIs p.ir ’] HUT-CZ7I0 
nturr'uw UexIjjjis BwiichbaiirU 
7 eei'Eal/4 purl HU'L'-?il5B 
Jilarrow Ucicl^ti^ dUu LtlCiOfl rU 
J aertil/ ar. —i-BUT-iUllH 

CciiJbciui LiLii>rrwibr c‘)ii,i 

■i sEriW/2 p.irT UIJS-U£I 
idtMjbtuii EiHerTi«.-Er Tuv 

L sl-eLoI/B p*ir'] ldJJS-I.ll[2 


it'i.CL'U.li'y RuiUiLKS; 

OT CCn^lEr rual tinir ctOckl 


cxluadar kJJS-CjllK 

ArS4« EatC. Wire wnip prulU- 
Lvpc: iHjUrU 111JS-.AWM' 

.4rttc Ucc. UeultjiI 3‘uTpusE 

priiiu bouru UJSb-AtiP 

(iwlliDul iS^ccLmiii jtuLor 

buiiril J1ljS-fjSC 

XJi Cr JIk,ch'. 4 S-IDC .^Iktv- 
ri.ciiJi^n.| RUS-HMi 

Ihillcn HrurJircls CKltinriEe- bOMcrJ 
A kijiHC rVfibfi kt HI,J5-.M l t5l 
^luilua PrudiiLLS L^AU-cccilra 
bnari] kit UDB->tCC 


Rotron Muffin Fan 

*14" 


$12*00 100 
10*50 1000 


iis%yi.c. 7 White wttsAl 
Factory fresh Muffin fans 
MCrr pull-nuts, FMF-4M 


AH merohandiHe sold by California Digital ie premium grade* 
Shipping: First five pounds $2*00; each additional add $.40 
Foreign orders 10% shipping. Excess will he rehmded* 
California residents add 6% sales tax* COD's dlacouraged* 
Open accounts extended to state supported educatinnal institu- 
lions and companies with a ^'Strong Dun ^ Bradatroet. " 


TOLL FREE ORDER LINE 

< 800421-5041 

TECHNICAL & CALIFORNIA 


r/.W*TiTiTl 



























Unclassified Ads 


FOR SALE: TechnicD iuper Staircr System [9900 process 
with schematic SwTPC keyboard, Phi-Deck variabJe speed. 
coniroJ board, rernote-corrtirDJ box, digital head, and power 
suppy. Full documenration on them all. Looltiing for Sinclair 
ZX80 or PET (tFflde?]. Paul Bergson, T4t3 W MEh Sc, Superksr 
WJ 54880. (715) 394-3101. 


WANTEDt TRS0O Model II with read-only memory, expan- 
SJon interface, disk dilvefsj. etc. R J Cadson, 121046 Ave. Me¬ 
ridian MS 39301, (601) 4S3-Z4S9 


FOR SALE: Xhiok 1730 jOiahlO 6630J letter-quality pmier 
with adjustable forms tractor and Televideo 91ZC video display 
Both five monihs old and used only for a brief testing period- 
S2750 or best offer. Steven GeJies. H 2^41 72 Rd. Forest Hills NY 
fU75. [212] 544 7030 evenings. 


FOR SALE: TRS^ 16 K Level If: all components (processor, 
monlcor. cassette, power supply, cables), line tiltef. manuals, 
over thirty programs (EDTASM. games, utilities], and books and 
magaanes related to TRS-SOs. Alf hn perfect CDtidJtion (original 
Radio Shad: seal intacfl, Original value over S1000. sacriffce for 
5600 plus shipping. Alberr M Berg. 1914 Ave O, Brooklyn NY 
11230. (2f2j 645-2397 


WAWTEDr Documentation for Processor Technology NKRA 
64 K dynamic ptogrammabie-nwmofy board. I need assembly 
instructions, schematic, and pans (rst. Please send a cop^ or ( 
can copy and return your orighaf. Michael Schirpke. 8 Champa 
Rd. Billerica MA 01821. 


FOR SALE: ! 802 system, including Netronies 4 K ptogram- 
mable menwry, Giant Board, processor board. I70Z and 270B 
EPROM board. SN76477N music board, two A-Ds, five extra 
J/Os, Hex-Dec decoder, address display, and processor status. 
Software Includes CHfP^. T BASIC, plus matenaJ from RCA. 
Quest, and Netronies. All for S300. T Constable. 130E Z4th St, 
New York NY 100TO. (212] 533-5163 evenings. 


WANTED: College student interested m computer ex- 
peffmeniatron. Due to limited funds. I would like inrorinaEion 
concerning used or discarded computer equlpmeii and/or 
pans, f/yciu have such, please send me your name and address 
with a list of the equipment. John M Hall. 1445 Royalwyn Dr, 
Box 602 LWW, Macon GA 31210. 

FOR SALE: Over 1000 boards Pram IBM System 1140 com- 
puter. Art With gold-placed edgeconrwetor pads. All boards 
loaded with parts. Other miscellaneous parts include edge con- 
neaors and card guides Offers? Ken Ca^koff. RR *2. Bedford 
Rd. Nelson British Columbia. VIL 5P5 Canada , (604J 3 52 3898. 


FOR SALE: Compucotor II Model 4 computer with 103-key 
k^board. Cost S2000. Will sel! Ibr Si300, Alscs, Olivetti 
teleprinter for 5300. Robert Meader, 17721 I40NE. Woodirv 
vine WA 98072. (206] 483-8600 days. 


FOR SALE: SwTPC 6800 processor board, motherboard, 
4 K programmable^memary board. 16 K programmable- 
memory board, MP-C Serial board, parallel board, ACIA board, 
front-panel display, MlKBUG monEtof. TSC BASIC, and Siemens 
5’inch floppy disk. 5750. you pay UPS. Will ship COD. Sieve 
Gnffith. POB 791. Safford AZ 85546 


FOR SALE: OSl C4P-DMF compuier with 4B K program¬ 
mable memory and dual minifloppiei. Includes color monitor, 
pnnier. modem, and joysticks. Includes the fonowing 
languages: BASIC, Pascal. FORTRAN. FORTH, and assembly. 
Extensive documeniairon and ove^ 200 sofrware programs. Ex¬ 
cellent condition. Cost almost 56000. sell for 52000 Kevm 
Mucha. 10445 W lOehnau Ave. Milwaukee W\ 53224, (4 14) 
353-3683. 


FOR SALE: I ^negabyte hand-disk drive with documentation 
and Interface information. First 5350 takes iL ! pay shipping. 
JCSE35 ASCII Teletype, Excellent hard copy tor Apple, TRS-SO. 
etc S300 plus shipping. Would like to buy the following: 
Cromemco Z-2 system, 64 K S-lOO memory board with 16 JC 
or less memory, I/O Seleciric Heuristics Speechlab, Computalker 
speech-^thesls board. All letters answered same day Fred 
Aker, Farmers Way, Carlsbad Springs Ontario', KDA I ICO 
Canada, (613] 822-1443, 


FOR SALE: TRS-SO Model I, Level I computer with 4 K pro- 
grammable memory, includes video screen and recorder. In 
very good condition. Comes WJth books, manual, software, 
and graphics sheets. Am asking 5325 and will pay shaping 
cost ar^where in the contmental US. Ron Campbell. 412 
Woodley Rd, Savannah GA 31406, (912] 925-6S24. 


FOR SALE: New Intel SBC B6/I2A ]643it, single-board com¬ 
puter with 32 K dynamic programmable memory, RS-232 serial 
port, three parallel data pons, PIC, and interval timer. Also in¬ 
cludes schematics and documentation. List S2600. Asking 
51300 or best offer. Helmars OzoJrns, 59 Hagerman Landing 
Rd, Rocky PCHot NY 11778. (516) 744^204 after 6. 


for S ALE: Cleaned out ham/computer/electronics shack. 
Have two-page list of amateur radio equipment, automotive 
electronics, tools, scanner, paraphernalia; you name It, it might 
be there. All Items for sale or trade, and (Xiirhasing loi e$ in¬ 
cluded. SASE would be appreciated Dave Miller, P08 96^, 
Brmifngham AL 35215. 


FOR SALE: 8 K PET with Joystick, light pen, sound, RS-232 
output and seventy cassettes; 5900. First ten issues of BYTE; 
S15 Bruce Beebe. 2580 E 2100 South. Salt Lake City LTT 84 f09, 
(801) 584-3 287 


WANTED: Schematic and parts fist for a SEAL 32 k SC 
memory bare board WIN pay reasonable reproduction costs 
plus postage. G S Meader, Jr. 1601 Greenbrier CL Reston VA 
22090. 


WANTED; The MEI [Merlin Extended JniellfgenceJ reacFon^ 
memory arid manual for the Mini Term Associates Merlin 
Board. I need a listing of the software, the instruction manual 
fat the software, and the 8316 mask read-on^ memory or a 
2716 with the software or a TarbHl formatted cassette with the 
software. Dave Lamb, 3501 Kingston Cir, Ft Collins CO 80525. 
[303) 223-7131 coNecL 


FOR SALE: Expandor Black Box (Mite) printer BOcorumn. 
10 cps. parallel 1/F. frlction/pJn feed, and uses tetetypewriter nb- 
bems- Has seen light service, in very good corxjltiDn. Runs on 
Sphere and TRS-BO processors. Manual included, Cost 5450. 
asking 5250, Chuck, [303] 936-9027 after 7 PM MT. 


FOR SALE: Complete set of Popular Electronics from first 
issue [1954] to I9B0; 5200. Also, various modeFafrcrafi 
magazines, and assorred Soentitfic Amencans, Send for fuH Nst, 
Bill Schweber, JAFFA Engineering. FOB 543, Sharon MA 
02067. 


WANTED: Back issues of OMNI magazine in mint condition. 
William Blair ill, 909 E Emerson. Morton IL 61550. 


FOR SALE: H-8 computer, one year old. Recently configuned 
for Oorigm CP/M 2.2- Jnclbdes H-17 dual disk drive and cori- 
trortef card, Tnonyx 64 K memoiy. and WH 8-4 4‘pon inierfece 
equipped with three RS-ZiZ rear-panel D connectors. Complete 
documentaiion and 5600 worth of software, including CP/M 
2.2, MAC, SID, FORTRAN 80, and space game. Best offer will 
be accepted and will ship at no charge anywhere in the US 
Dennis Crouse. 125 Conant Rd. Melrose MA 02176. !617| 
9648360 between 9 AM and 5 PM. call coWccL 


FOR SALE: Heatfikir ET-3400 microprocessor trainer. 
ETA-3400 interface, and EE-3401 oramrig course. Expetify con- 
strucled, Make offer. Doug DePrenger. 7800 Mockingbird In 
#139, Fi Worth TX 76180. [817] 485-2904 evenings. 


COLOR PROGRAMS: Games, applications, and educa¬ 
tional programs on cassette for the TRS-80 Color computer. Wilf 
trade for other onginal programs (or homebrew hardware 
designs) for the same machine. Send tape or Information with 
your address and I will Send rr^ programs by return airmail. S W 
Lf, 154 Curzon SL Toronto Ontario. M4M 385 Canada, 


FOR SALE: KiM singfe-board computer, George Risk 
keyboard, and XITEX 5CT-100 terminal board with power sup- 
pty plus video monitor. Package mdudes documentation for 
keyboard. temiinaJ board, and monitor. Also included are 
several KIM manuals. Everything works perfectly. 5600 
package. Frist oifer over 5250 takes it Sue Llviingsion, 601 Pirv- 
chot Ave. Madison WJ 53716. (608) 221-8431 evenings. 


FOR SALE: S- 1 00 boards removed from operating ^s»m. 
Documentation and shipping included. Ithaca Audio zeo pro¬ 
cessor board, 4 MH 2 without read-onty memory; 5150. WMC 
FPB-1 fimntjsanef board; 5100. DRC 8 K ZOO ns static 
programmable-memory board; 5100. Electronic Systems TfD- 
MA with ^stem-monitor cassette; 5SQ.. California Digital 
motherboard with eight connectors instarted; 545. Sunny Inter- 
national T3 transformer with capacitors; 540. WMC lOB-l. 
2P-I- IS ports bare board; 520- B^E issues 3. 2. 3: best olfer- 
jQhn Fliegel. 112 Timberwood Dr, Mars PA 16046. 


FOR SALE: Ti-99/4 computer in excelrenc conditidn. with 
joysticks, cape recorder, large program library, fight pen, three 
command modules. 16 K programmable mernory. and 24 K 
read-only memory. 5699 or make offer. David Rockower, [714] 
456-0661. 


FOR SALE: QT SBC + 2/4 processor board; 5150 or best of¬ 
fer, TV inferface from Electronic Systems part kl 07A; 51 0. Both 
boards are assembled and include complete documentation, 
Stephen Bdisie, 701 Cavu Rd. Georgetown TX 78626. (532) 
8634205 


WAATTED: Prisoner wants to write to pen pals with shared 
mteresis: computers, digital efenronks. calculus, and Fibonacci 
numbers Please use SASE Keamey, B-8S913. San Quentin CA 
94974. 


FOR SALE: California Computer Systems parallel interiace 
Model 7720S. complete with cable and sockets for Interfacing 
between an Apple 11 and an fOS 460 printer, f could not figure 
out how to write software patches to allow the interface to run 
the printer. The hardware is in mint condition. SSO wilf deliver 
the Items pkjs manual. John KundraL 1622 21 st St, Lewiston fD 
8350 f, (208] 746-3487 


for SALE: Heath Hn8/48 K (16 Trionyx, 32 Heath) 4-poft 
and HB-5 serial with dual Heath cassette, H-9 video display 
with 24 Imes uppercase/fowercase. All for 5888, Also, WH-F4 
printer; 5555. R Jackson, 201 Mortimer Ave. Rutherford NJ 
07070. (201) 939-2421. 


WANTED: Original fMSAi 8080 system. Looking for main¬ 
frame with at (east six connectors, 28 A power supply, original 
front panel, MPU'A 8060 processor board, SIO 2-2 interface 
board, approximately 16 K of memory, and all necessary 
documentation Keith Headley, 1161 Statier St 5an Pedro CA 
90731 


FOR SALE: DC 300A tape cartridges, f have sue, mixed 
brands, that were used for archival storage. 1 have no way of 
checking them, but all should be good. Make offer for all six. if 
you don't get at least three good ones, refund guaranteed. A 
W Ou Rea, 101 Indian Ln. Oak Ridqe TN 37830 


UNCLASSiFfEO POLICY; Readers who are soOciting or giving advice, or who have 
equipment to buy, sen or swap should send fn a cieariy typed notice to that effect. To be 
considered for publicatioa an advertisement must be cieariy noncommercial, typed double 
spaced on plain white paper, contain 75 words or le^s, and Include complete name and 
address Information,'’ 

These notices are free of charge and will be printed one time only on a space available 
basis. Notices can be accepted from individuals or bona fide computer users clubs only. We 
can engage in no correspondence on these and your confirmation of placement Is ap¬ 
pearance in an issue of BYTE. 

Please note that it may take three,or four months for an ad to appear in the magazine. 
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Reader Service 


Inquiry No. 


Pago No. 


1 47tli STREET PHOTO 383 

2 A B DIGITAL DESIGN 193 

3 AB COMPUTERS 529 

4 ABM PRODUCTS 156 

5 ACCOUNTANTS MICROSYS 530 

6 AGE COMP.PROD 534 

7 ACKERMAN DIGITAL SYS 206 
‘ ACTION COMPUTER 77 

9 ADV.COMP.PROD. 544, 545 
265 ADV.MICRO DIGITAL COMP. 204 

10 ADVANCED TECH 526 

11 AFTERTHOUGHT ENG. 320 

12 ALLELECTHONiCCORP46l 
92 ALL SYSTEMS 187 

13 ALLEN8ACH IND. lOa 

14 ALPHA BYTE STORAGE 50. 51 

15 ALPHA BYTE STORAGE 227 

16 ALPHA BYTE STORAGE 243 

17 ALSPACOMP,SYS. 526 

^ ALTERNATE WORD STlM U LT. 536 
16 ALTOS COMP.SYS. 164,185 

19 AMDEKCORP. 69 

20 AMER.SQUARE COMP, 124,125 

21 AMERICAN COMP.& ENG. 351 

22 AMERICAN EXPRESS 96 

23 ANADEX232 

24 ANADEX233 

25 ANGIE LABS 270 

26 ANCRONA296 

27 ANDERSON JACOBSON 411 

28 APPARAT INC 265 

* APPLE COMPUTER INC 12 

29 APPLE COMPUTER INC 13 

30 APPLIED ANALYTICS 424 

31 ARBA214 

a ARCTURUS532 

32 ARTEC ELECTRONICS 419 

33 ARTIFICIAL INT'LRESRGH 530 
471 ASAP COMP.PROD.INC 203 

34 ASAP COMRPROD-INa 362. 363 

35 ASC CQMP.SYS. 388 

36 ASHTON'TATE 390. 391 
453 ASPEN RIBBONS 532 

38 ATARI.INC 127 

39 ATLANTIC COMRINC. 322 

40 ATON INT'L. 382 

41 AUSTIN E.BRYANT CONS. 404 

42 AUTOGONTROL1NC432 

43 AUTOMATED EQPTMNT. 78 

44 AUTOMATED EQPTMNT. 142 

* AVOCET 276 

46 B&B ELECTR. 432 

47 B&B ELECTR. 636 

438 BAY TECHNICAL ASSOC 495 

* fiELUJOHNENGR.552,653 
‘ BETA COMP.DEVICES 245 

49 BIT BUCKET THE 530 

50 BLAT RESRdH & DEVELP. 450 

51 BOWER-STEWART52e 

52 BURKE,JAMES C. 277 

53 BUSINESS OPERATING SYS 163 

54 BUSINESS WEEK 387 

* BYTE BACK ISSUES 254 
BYTE BOOKS 287, 489 

56 BYTE BOOKS 288 
66 BYTE BOOKS 289 

57 BYTE BOOKS 290 
‘ BYTE SUB 495 

* BYTE WATS 492 
429 BYTEWHtTER72 

56 BYTEK COMP.SYS. 368 
46 CALDISK530 

59 CALIF DATA CORP 526 

60 CALIF. DIGITAL 556. 557 

61 CALIF.COMPSYS. 109 

* CALIF.MICRO COMP. 398 

62 CAMEO ELECTR,|NC 191 

63 COR 530 

64 CHECK MATE 536 

65 CHECKS^TO-QO 134 

66 CHIPS & DALE 430 

87 CHRISLIN INDUSTRIES 295 

68 CHRISUN INDUSTRIES 343 

69 CLEV.CONS,COMP, 521 

70 CUNICAL ANALYTICS.INC. 354 
73 CMCJNTL65 

71 CMC,INrL. 219 

72 CMC,INT'L442 

75 CODEX CORP 409 

76 COLONIAL DATA SERV. 293 

77 COMMSOFT350 

466 COMMUNICATIONS ELECT 513 

78 COMPONENTS EXPRESS 394 


Inquiry Mo. Page. No. 


79 COMPUMART 46, 47 
60 COMPUPRO/GODBOUT 340. 341 
B1 COMPUTER AGE 488 

82 COMPUTER AID 524 

83 COMPUTER AID 528 

64 COMPUTER COOPERATIVE 534 
85 COMPUTER DISaOF AM. 150 
68 COMPUTER DYNAMICS 538 
" COMPUTER FACTORY 403 

89 COMPUTER FURN.& ACCSS. 300 

90 COMPUTER MAIL ORDER 375 

91 COMPUTER PLUS 524 

92 COMPUTER SERV.CORP. 187 

93 COMPUTER SFTWSPECLTS. 532 

94 COMPUTER SHOPPER 417 

95 COMPUTER SPCLTIES. 132. 133 

96 COMPUTER STOP, THE 519 

97 COMPUTER STORETHE 486 

* COMPUTER WRHSi 123 
96 COMPUTERLAND 237 

482 COMPUTERDOM 526 
99 COMPUTERS ETC. 252 
441 COMPUTERS ETC, 352 
101 COMPUTERS ETC. 474 
282 COMPUTERS WHOLESALE 527 

103 COMPUTERWORLD INTL 120 
454 COMPUTERWORLD INT’U 538 

104 COMPUTEX CORP 256 

105 COMPUTIQUE353 

106 CQMPUVIEW PROO.INC. 66 

107 COMPUVIEWPRODJNCee 
106 CQMPUVIEW PROD.INC. 67 

109 CONCOMP IND. 205 

110 CONCORD CQMP.PROD. 380 

466 CONDOR COMPUTER 502 

111 GONSUM ER COM P. 146 

112 CONSUMER COMP. 147 

113 CONSUMER COMP. 517 
456 CORNSOFT344 

114 COVER CRAFT 12B 

116 CPU SHOP, THE 523 

117 CREATIVE LOGIC 122 

118 CROMEMCC C11, 1 

119 CROMEMCC 2 
CYBERNETtCS |NC 167 

123 CYBORG CORP. 26 

124 D & W OIGrTAL 378 
267 DANA INDUSTRIES 158 

’* DATA DISCOU N T CTR 170 
126 DATA‘E0 221 

128 DATAFACE34 
261 DATAMAC176 
126 DATASOFT131 

129 DATASOUTH COMP.CORP. 73 

130 DATASOUTH COMP.CORP. 467 

131 DELTA PRODUCTS 313 

132 DESERT COMPUTER 394 

134 DESIG N ER SOFTWARE 175 

467 DESK TOP 272 

135 QFS COMP.FORMS 52 

136 DIGITAL LABORATORIES 445 

137 DIGITAL MARKETING 6 

138 DIGITAL MARKETING 303 

139 DIG IT A L RESEA RC H 56, 59 

141 DIGITAL RESEARCH 236 

140 DIGITAL RESEARCH 261 

" DIGITAL RESEARCH COMP, 533 
480 DIGATEK CORP 421 

142 DIP INC. 253 

143 DISCOUNT SFTW.GRP JHE 490 

144 DISKONNECTIONJHE528 

145 DJ&^’Ar'SVS.LTD. 349 

148 DMA 294 

* DRV ELECTRONICS 532 

147 DUAL SYS.CONTHOL CORP. 28 

146 DU A L S YS.CONTRO L CORP. 30 

149 DUAL SYSOONTROL CORP. 32 

150 DUPRE ENTERPR. 446 

151 DYMARC IND. 410 

152 DYNAGOMP 310. 311 

153 ECLECTIC SYSTEMS 306 

154 ECOSOFT172 

155 EDUCATIONAL MICROCOMP. 534 
" EFFICIENT MNGMNT.SYS 422 

461 ELCOMP PUBLISHING 420 

* ELECTROVALUE IND 524 

156 ELECTROLABS 522 

157 ELECTRONIC CONTROL 502 
156 ELECTRONIC SPCLISTS 473 
159 ELECTRONIC SYS,FURN 425 
456 ELECTRONIC TECH SFTW 536 
180 ELECTRONICS CENTER 520 
161 ELUS COMPUTING 440 


Inquiry No. 


Pago No. 


162 EMPIRE SYS.COHP. 538 

164 EMPIRICAL RESRGH GRP. 426 

163 EMPIRICAL RESRCH GRP. 458 

165 EMPIRICAL RESRCH GRP. 536 

166 ENERCOMP530 

442 EPIC COMPUTER 61 

443 EPIC COMPUTER 451 

167 EPSON AMERICA 137 

168 ESSEX PUBLISHING 427 

169 EXPOTEK220 

* FAIRCOM 24 

170 FORETHOUGHT PRODUCTS 41G 

171 FREDERICK COMP.PROD. 437 

172 FUTRAC0.275 

173 FYI INC, 538 

174 GENERAL ELECTRIC CO. 149 
176 GlLTflONtX530 

177. GIMIXINC285 

176 GRAFFCOM SYS. 401 

179 H 8E COM PUT RO Nl CS 323 

ISO H8ECOMPUTRONICS325 

460 HAL COMPUTERS 259 

181 HANLEY ENGNRING 542. 543 

162 HAPPY HANDS 452 

183 HAYDEN BOOK CO INC 393 

164 HAVES MICROGOMP.PROD. 143 
“ HEATH COMPANY 16, 17 

166 HEWLETT PACKARD 103 

445 HOBBY ROBOTICS 526 

167 HOU STON IN STRUM ENTS 35 
188 HOUSTON INSTRUMENTS 35 
169 HUBBARD,J.INC. 534 

190 I.B.C.260 

191 I/O technology 146 
193 IMS INTERNATIONAL 239 

* INDEPENDENT BUS.SYS.1NG 209 
195 INFOSOFT COMP.SYS. 528 

190 INNOVATIVE PROD. 100 

197 INNOVATIVE SFTW.APPL 22 

446 INSTITUTE FOR SCIENTIFIC 
ANALYSIS 532 

198 lNrLMiCROSVS.251 

199 INTEC 528 

200 INTEGRAND 442 

201 INTELUGENT SYS, CORP 110 

202 INTELLIGENT SYS, CORP. 111 

203 INTERACTIV E MIC ROWRE 497 

204 INTERACTIVE MICROWRE 497 

205 INTERTEC DATA SYS. 153 
208 IOTC534 

207 IPEX INTL. 536 

208 ITHACA INTERSYSTEMS 8 

209 ITHACA IN TERSYSTEMS 9 
478 I V ASSOC, 421 

210 JADE COMP.PROD. 539 

211 JADE COMP PBOD, 540, 541 

212 JAMECO ELECTR. 554, 555 

213 JDRMkCRODEVlCES546.549 

214 JIN I MICRO S YSTEMS 211 

215 JOE COMPUTER 532 

216 KADAK PRODUCTS 501 

217 KIT BO INC. 532 

218 KONAN CORP. 151 

219 KV33 528 

220 LABORATORY MICROSYS, 528 
458 LADC0 2S4 

221 LANIER BUSN. PROD.INC 241 

222 LEADING EDGE PROD CII1 

223 LEO ELECTRONICS 376 

224 LEXINGTON BOOKS/D C 
HEATH 473 

226 LIFEBOAT ASSOC. 155 

226 LIFEBOAT ASSOC. 263 

227 LI F EUN ES ASSOC. 355 

228 UK ENTERPRISES INC, 309 

229 LNW RESEARCH 267 

230 LOGICAL DEVICES 528 

231 LOGO COMP.SYS. 371 

112 LONG ISL COMP GEN STORE 484 

233 LYBEN COMP.SYS. 408 

234 LYBEN COMP.SYS. 538 

235 MACROTRON1CS432 

238 MACROTRONICS 532 

237 MAG NO LI A MICROS VS. 524 

239 MARYMAC INDUSTRIES 202 

241 MAXTEK329 

242 MAYBERRY SYS.INC 534 

243 MCGRAW-HILL BOOKSTORES 392 

244 MCGRAW-HILL BOOKSTORES 415 

* MCGRAW-HILL COLLDIV. 271 

245 MGS 224 

246 MEADE DATA SYS, 524 

247 MEAS.SVS. & CONTROLS 31 


To get further inforrnation on the products advertising in BYTE, fill out the reader service card vvith 
your name and address. Then circle the appropriate numbers for the advertisers you seiea from the 
list. Add an 18-cent stamp to the card, then drop it in the mail. Not only do you gain information, but 
our advertisers are encouraged to use the marketplace provided by BYTE. This helps us bring you a big¬ 
ger BYTE. The index is provided as an additional service by the pubiisher, who assumes no liability for 
errors or omissions, ^Correspond direaly with company. 


Inquiry Ho. Pago No. 


249 MEM DRY M ERC H ANT 145 

250 MENTOR SOFTWARE 536 

251 META TECHNOLOGIES 504 

252 M 1C RO AG E COM P.STORE 105 

253 MICRO APPLGBOUP 423 

254 MICRO BUSINESS WORLD 139 

255 MICRO BUSN,ASSOC 524 

256 MICRO COM 307 

258 MICRO DATA BASE SYS 107 

259 MICRO DECISIONWARE 180 
457 MCRO ENGINEERING ASSOC. 536 

260 MICRO HOUSE 63 

^ MICRO MAGAZINE 429 
127 MICRO MANAGEM ENT SYS, 481 

475 MICROMINT 550 
447 MiCROM(NT291 

282 MICRO PRO INTL, 179 

283 MICRO SOURCE OF TX 520 
264 MICRO WORKS, THE 459 

268 M IC flO-TEC HIND. 454 

267 MICROCOMRTECH,INC, 171 
266 MICRODASVS 279 

269 MICROMAIL 476 

270 MICRONICS530 

‘ MICROPERIPH.CORP.THE 408 

271 MICROSETTE INC, 538 

272 MICROSOFT rCPOJ 263 

273 MICROSOFT iCPDl 273 

274 MICROSTUF,INa 240 

275 MICROTAX 314 

276 MICROTECH EXPORTS 458 

336 MICROTEK 299 

277 MIDDLETON,WILSON 430 
276 MIKOS 522 

279 MILLER MICROCOMP.SERV. 138 
260 MIMICJNC. 534 
281 MINI COMP.SUPPLIERS 459 
102 MINI MICRO MART 418 

283 MINI MICRO MART 535 

284 MINI MICRO MART 537 
266 MO R ROW O ESIG NS 113 

287 MORROW DESIGNS 20. 21 

288 MO U NTA IN COM PUTER 19 

289 MOUNTAIN SOFTWARE 44 

290 MOUNTAIN VIEW PRESS 335 

291 MPI 347 

292 MSD414 

294 MTIJNC, 416 

295 MULTI BUSN.COMPJNC. 428 

296 MUSYS 405 

437 NASHUA CORP. 332 

297 NAT' L DATA SU PP LI ES 144 
463 NATLMULTIPLEX 464 

298 NArLTRlCOR 412 

299 NCL DATA INC. 460 

300 NEBS 407 

301 NEECO 337 

302 NEGATIVE ENTROPY 330 

‘ N ESTA R SYSTEMS I NO. 195 

304 NET PROFIT COMP. 80 

' N ETRON1 CS 102, 431. 433 

305 NORTH AMER TECH 56 

306 NORTH AMER TECH 226 

30? NORTH STAR COMPUTERS 199 

308 NO RTH EAST CO M P.SALES 446 

309 NORTHWEST COMPUTER 402 

310 NOVELL DATA SYS 301 

" NRl SCHOOLS ELECTR.DIV. 369 

• OASIS SYSTEMS 470 

311 OHIO SCIENTIFIC INSTR, CIV 

312 OKIDATA CORP. 317 
473 OLIVER ADV.ENG. 530 

313 OLYMPIC SALES 473 

314 OMEGA MICHOWARE.INO. 298 

316 OMEGA SALES 229 

315 CM EGA SALES 266, 269 

317 OMEGA SALES 398 

318 OMEGA SALES 436 

319 OMEGA SALES 456 

320 OMEGA SALES 492 

321 OMNI RESOURCES 345 

322 OPTIMIZED SFTW 319 

323 ORACLE ELECTR. 536 

324 ORANGE MICRO 164, 165 

325 ORANGE MICRO 381 
470 ORANGE MICRO 503 

326 OR 10 N INSTR U M ENTS 528 

327 OSBORNE COMPUTERS 33 

328 OSBORN E/M CG RAW-HIL L 201 

476 OSBORNOMCGRAW-HILL 247 

• OWENS ASSOC. 366, 367 
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10 
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DIF: A Format for Data Exchange between 
Applications Programs 

A Survey of Data-Base Management Systems 
for Microcomputers 
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13 

208 
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14 
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PDQ: A Data Manager for Beginners, Don't 
Reinvent the Wheel 

Swanson 

15 

264 
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16 

274 

Apple II File-Management Systems 

Blochowiak 
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312 

The Atari Tutorial, Part 3: Player-Missile 
Graphics 

Crawford 

18 

342 

ENHBAS 
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19 

370 

Toward a Structured 6809 Assembly 

Language, Part 1; An Introduaion to Struc¬ 
tured Assembly Language 

Walker 

20 

384 

PROLOG, A Step Toward the Ultimate Com¬ 
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Ferguson 

21 

400 

PS—A FORTH-Like Threaded Language, Part 2 

Motalygo 

22 

434 

Five Spell ing-CorrectJon Programs for CP/M- 
Based Systems 
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24 
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information Hiding in PascaL Packages and 
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Clarcia Controls 
August BOMB 

Steve Ciarda cops first place 
again with the second part of his 
article. "Build a Z8-Based Control 
Computer with BASIC." Steve will, 
of course, receive the $ 1CX) purse. 
Second place goes to Stan 
Miastkowski for his report on "The 
Japanese Computer Invasion." (As 
a staff member, he is not eligible for 
the S50 prize.} Third place goes to 
Adele Goldberg for her article, 
"Introducing the Smalltalk-80 Sys¬ 
tem," an overview of the theme of 
BYTE's annual language issue. 
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THE FIRST SUPER-SIMPLE LETTER QUALITY WORD PROCESSOR 
IN THE WORLD THAT CAN SIT NEXT TO YOUR SECRETARY- 
FOR LESS THAN $5,000. 


“Wordsworth™” removes the 
fear and loathing many people have 
about things called “computers” 
and “word processing.” Because 
Wordsworth just sits at a desk and 
does what he’s told. With unique new, 
simplified software, it can tell its 
typist what to do—step by simple 
step—to perform even the most 
complicated tasks. 

It can not only “take a letter,” 
but it can revise it, customize it in mil¬ 
lions of ways (quite literally), person¬ 
alize it, print it on your letterhead or 
business form so you can’t tell it from 
hand-typed... in short, everything 
but put it in an envelope. 

Moreover, it can perform all 
sorts of mundane business functions, 


like general ledgers and accounting 
reports, using easily available 
industry-compatible CP/M™ software. 

Installation? Plug it in. (Cable 
supplied.) 

Size? Bigger than a breadbox— 
but not by much. It’s about half as big, 
or less, than systems that can’t do half 
as much. Definitely desktop—a sub¬ 
compact 20" by 40". 

Service? Available everywhere. 

Price? About $4,995. Complete 
and ready to go. 

For the name of your nearest 
dealer—and a free hands-on 
demonstration—just pick up the 
nearest telephone. 

TOLL-FREE 1-600-543-6833. 

In Massachuseits, call colleci (617) 82S-8150. Tefcx 951-624. 


LEADIN6 

EDGE' 

Leading Edge Products, Inc,, 225 Turnpike Street, Canton, Massachusetts 02021 
DEALERS: For immediate delivery from the Leading Edge Inventory Bank™ on “Wordsworth" and other of the 

industry's most popular products, just give us a call. 
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SEEMS THE ONLY 
THING EXPANDABLE 
ABOUT MY COMPUTER 
IS THE LINE OF 
EMPLOYEES WAITING 
TO USE IT 


I SHOULD . 
HAVE BOUGHT 
OHIO SCIENTinC 

All too often, a small business will make a major in¬ 
vestment in a computer system only to find out, a year 
or so later, that they have outgrown that computer. The 
system can’t keep up with all thafs being asked of it. 
There's a need for more work stations, for more job func¬ 
tions, for more multi-user operations. But the new com¬ 
puter is at full capacity, unable to expand to meet these 
new needs. 

If you're a first time computer buyer, you should 
know that expandability is a big advantage of Ohio Scien¬ 
tific computer systems. Our engineers have worked 
hard to design systems that do not become obsolete as 
your workload grows. 

^ business can start with a modestly priced floppy 
disk based computer to handle many office functions. 
Later, as your business needs grow, you can easily and 
econoqj^cally expand upward to our series of hard disk 
based computers, adding more users, more storage, 
faster processing, and state-of-the-art hard disk 
technology. In multi-user situations where many 
employees work simultaneously on accounts receiv¬ 
able. general ledger, payroll, inventory, word processing 
and much more — Ohio Scientific has the computer 
solutions you need. 

There are dozens of different computer systems on 
the market today. Don’t catch yourself second guessing 
the one you buy. Compare computers, and be sure that 
the computer you buy is expandable. We’re convinced 
that the more you compare, the better Ohio Scientific 
looks. Ohio Scientific computer systems are sold by 
more than 400 dealers nationwide. For the one nearest 
you, call 1-800-321-6850 toll free. 



HIO SnEHTIFIC 

a Company 

1333 SOUTH CHILUCOTHE HOAD, AURORA. OH44202 • (216) 831-5600 


The expandable small bosltiess compater. 
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